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| The half- power line of the radiation pattern serves as 
an exis of this cone, So appears a spatial line Cequisie | 
gnal line) which is used for nissile guiding. 

When the distance between the mothership and the target 


reaci’s.a prodotermined value, "KC" jet engine is fired and 


"KO" is dropped, 
: ‘Radar Kel operates in 3 regimes: — 


; -<, Autonony regine (beam = entry regime); 


| 2. “A” regime (bean-riding guidance); 
3, “B" regime (semy-sctive homing). 


I, Autonomy regime 
The autonomy or beam-entry regiue is lasting 39 + 2 B00. 
trom the nomont of dropping the nissile until the missile 


enters the bean of KelIM Radare ees Sree are ee ee aget, 
in tho eutonony regime the Radar KIM does not contrel 


¢he missile flight; the latter 1s controlled by the prog~ 


ren controller of the sutepilot. Unit Kiw6H time=notor .. 
. initiates the commend N I and commtetes the autopilot into 
course and elevation radar guiding in 39 + 2 sec. after 


| ‘dvopping the missile, 


2, "AY regirg 
The regins “ae afarte from the moment of realining 


: the command Mt and is lasting up to "B" = resins ewitchirs 


on, The nissile in redie controlled py the course and elow 
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| The dependence of the voltage value on the misaile | 
! deviation from the equiaignal line is linear, and voltage | 
: _ polarity conforms to the missile deviation direction relative 
: to the F,S.L, 
— ; | - The driving voltages actuate the control gurfeces 
: | through the eutopilot and return the miseile to the equisigecal, - 
| ZONG.s _ | 7 
| Let us examine fig N 2, K-IIM antenns scanning dean 
: seotion on the: horizontal plane is shown on fig, N 2, If the 
: missile position is on equisignal line the U.H.F. signal | 
; “powdé remains invariable during the scan period. 
! | In other directions (for example Madireoction) mixer man 
: 3 input signal power will change in accordance with radiation 
pattern position changing. E 
: | | {BSL 
: 
, 
: | 1 9 Fir.N 2. Radar KelIIk antenne radiation pattern extreme posi-” 
| | F | tions ia the Cartesian sosora (antes: : { 
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‘Fig. 5. K-ITIM antenna bean cross section on the Plane, wich 
is pore to equisienal line, 


._ a 
below | a | 

So if the miasile i@ in the point M (fig.N 2) and the 

| Kel antenna beam is rotGgtifng, the electric field strength 
‘tn the- poitat'M will be sinusoidel emplitude-modulated at the | 
fre quancy of. the. rotating beam, The modulation percentage . 
aT determinsd by: the misetile “KC” eto-B.S.L. deviation and 


increases with the angle “e increase. So, the nedulation 


LE — RT te eerie ee 


| envelope. is proportional to the angle deviation in thie 

case, and for omali angles "6", which are operational enrles, 

7 this reaponce may be considered linear, In addition, the 

amplitude af. field etrenght envelope ia proportional to 

@ middle level of U.H.F¥. signal in this point, 

The envalope- of A.M, input signel, produced by KI-6é anit! 

of Radar orm is Known as error signal, s = 
_| 
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between the missile and mother-ship, pproduces different nodule 


| The same linear deviation from the equisignal line at “a 
rent distences between the missile and the Radar KeIIM, 1.¢. 
- tion, percentear. 
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‘ Fig, RN 4. 2 
Fig. N4 shows, that the same "KC" ~to-k, S. L, range deviatie 


’ power,’ when Radar Kelli is soanning (nm ¥ a nm). ’ 


It is obvious, that peroantage of U.H.F. signal moculation 


on (a°s and 8°B) produces nonequal changes of U.H.P. sienel 
i 
| 


end hence the error signel will be less at the miseile-to-Rader 


KeI DI range being equal to 06, | 7 
With a view to obtain driving voltages shopetevasait6 "KC" 


-to-Bz3,L, linear deviation at different distances between 7 
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} DeRie signal average level (which depends ca n1iS31 Lento | 
* nothemahip renge) end to get driving voltages ecaforming to 





“ths missile ond the nother-ahip a ' preersn, increasing driving 


: voltage transconductance, is provided in the Rader KeIM unit 


' KIHGt, Driving voltage-to-wodulation percentage relatica is 
knoca as tronsconduotance of driving voltazse, ‘ 
<he regime a trensconductance increase is carried out by 


= setting the ronge potenticnoter, which varios the unit KI.ca 


* Aatooter gain fo dependence on the tine, 


by mons of the tino-cotor and lasts till missile flight ctop3/ 
aie gAin~toesine dependence io in ‘accordance with She Kid See | 

pile speed. 30 thas the driving Voltage Value docs not dopa 

oa the angle deviation, bute it depends ca. 1 linear nicsile-to= 

B98. 2 dcviationg 7 e 4 . 

Te exoluds driving voltage transoonductence depenionse on 


! 
| 
| 
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CHAPTER IV 7 “ | 


Rador K-IM functional dingram is in Appendix X t 4 
' (Book of Radar K-1éM Hlementary Diagram). . ~.* | 
The unit consists of the following parts: | 
4) Waveguide adapter} — . a. 2 “el 
Geta 2 : : eo na an 7 . 
' 2) Round waveguide; - . 7 

 «3) Dielectric rode) ft 
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G.ue ‘rotating polarization electro-nagnetio CAVE, 
transaivted by the Radar 411i entenne, is picked up 

by the disléctric vod, The tail of the rod transforcs .. 
ciroular polarization Wave into Ey, node of a linear 
polarized WAVE, Theveaveguide adapter transforms the 

HL, wave mode inte the Bo, weve node end chopnele it to — 
the K1=3M waveguide ingut. The antenna radiation pattora 
is shown on the figeN ae Halt ware bean aba is equal 
to 30° + 2 ee PT ig 
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The’ Wavequide provides chénnel ling of the UE. 
pulee signal from the "A" antenna to the unit "Rite! 
input. The Waveguide of the Rader Kati installed in ¢ 
missile "KO" consists of 7 separate sections. which GL 3 | 

 4nterconnecteod and form & definite configurations | 
(‘To decrease power ioss the waveguide internal anenees: 
are Hilverm=yplatad, Operationsl frequency band of tho 
wavequide is Uk + 60 me, The Standing wave ratio of f° 
waveguide is legs then 2,5 and loge is jess than 3 ae 
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| UH.) signel, received with the "A" entomaa, io. 
| channeled through waveguide to the orystal minim, | ‘ 
C.W, heterodyne signal is fed to the eryatal cizc? ©) | 
| |  detexeayne power level is adjusted with the atte: 
{| Klystren frequency is trimed by APLC, of MATE 
_ Bhe crystal detector mixea the input Bsirmal Lor Seeederets 
- with the Klyscron frequency and gives crag ve! 


frequency eonbinations end their c empeagnye Aer: os 
, thea to the resolver K1esup jaat thect 
re oable (oles B 39). | 
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- ‘ error-signal channe) also (tubes: AY, M2, fe) 3 


' balf) and S18; 
a) Cathode follower - 419 (left half); 
| e) Blocking-generator - 9119 (right half). 


NG 


| 4. Erroresignal channel, consisting of: 
-b) Error-signal detector - 912 (Left half); 


AV (left half); Oo, 





£) Cathode follower «- 19 (right half); 
 g) Transitron generator < 110; 







; j 
Te Input circuit, which is common for three Channels; 
2. Cynchronization channel, consisting of: | 
a) 4-stage I.F. Amplifier, which is used for the 
b) Detector - 112 (loft hart); _ 28 u a 
¢) Video amplifier ~ yi2 penne: half) N-17 (right - eo 
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oy Mea fee, : 
i a 7 of ‘ Hy —h 


3. AeF.C. Ghannel, consisting of: 
a) 6-stage I6F. amplifier - 11 12,13 9M4 515416 (eae 
Serves as & clipping amplifier); : 
bd) ‘Frequenoy discriminator - JI7; 

0) Video-amplifier ~ 8 (left half); 

d) Cathode follower ~ 8 (right half); 

e) Detector-/19 (left half); 


a) 4-stage I.F.amplifier - fil 12,13, fia; 


c) 2-gtage ye ree aaeeeenee - M2 (right bolt) | = 
ho: 
a) Cathode follower “At (right boas); 
@) AsGeCe detector = 413 (loft holt) 5. | 
2) AeG.Ce. cathode follovar - 13 (2ar75 [ 
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amplifier (in' the AcFeCe regime). 
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G) AcGeGe diode clipper - 17 (left half). 
° ' 


Various frequency pulses are fed to unit input throws 


the cable W 30. Input cirouits of the unit select 1.Fet.~- 
nal among these pulses. After amplifying by 6-stage Tove 


of AeFeCe channel and clipping pulses go to tho frequoncy | 


disoriminator input. The discriminator reacts on the fro- 


quency value of the pulses. If the input frequonoy 10 hic 
her than the intermediate frequency, output voltage of th- 
disoriminator ds positive and if the input frequency is 
lower than the intermediate frequency, the output volto5a 


 pecomes negativo. This permits to control frequency of tho 


klystron. Output disoriminatory pulses after amplificatica 
and rectification aro fad to the input of the transitrcs 


- generator, which generates sawtooth voltage and applics it 


to tho kKlystron reflector, when the searching regime tckes. | 
places When the negative voltage, applied to the grid of | 


- the tube flO, reacha = 4v, transitron oscillation is stop- 


ped and the tuba begins operating as a direot-ourront 
Let us examine two operational regimes of the AsFoCe 
syotom: search regime and autocontrol regimes 
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Fig. N 25 shows the iependence of the kKiyetron frequency 


and power on reflector voltage and sowtuoth. 
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| 
transitron output negative voitace and, in accoriance,dn | 
deorease of intermediate frequency. ticriminator output | 
pulse amplitude depends on *.F. deviation. If the inter 
mediate frequanoy iacreases suddenky or decreases to a 


degree, the disoriminator output pulses will take 7 si- 
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tive value or disappear. The 4.F.C. will be returned 


will be applied again to the klystron reflector. The 3 
aowtootin will “sweep” the heterodyne frequency in broad : e 

range and accordingly will sweep the intermediate frequen) 
oye In sweeping, the inte enadiate frequency will pass a 
the value, at which the disoriminator output negative | 
pulses will be produced. After the discriminator output 1 
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| 
| 
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| again in the searching regime and the sowtooth voltage 
| 
i 


negative pulses reach a level enough to stop the nature’ 
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Blockingucenerater @lininates the residual iplitede - 
modulation of clipping pulses, It produces the synxhro- | 
nisatien pulses, shape ond smplitude of which do not 
depend on the input pulee form and amplitude, The pulses é 
are led xt to umit KT.6M socket N 26. 


Unit circuit may be functionally divided into four 
partes | 


- I, Reforence separation channel, consisting of: . ' 
1. “aingle stroke” blocking~generator = AT (Left hartye | 
| Ze ‘deteotor ~ AT (right halt); a 

36 amplifier ~ A 23 


&, phaseshifter « 3 (left half); | 
5, phasesplitter - J}3 (right half); 


¢ 


Il, “rror-signal separation chennel, consisting of: 


1. “A” third detector and 4.6.0, = J19} 

2. "B" third detector ond A,G,C, = AB; | 
3e Selective amplifier = J10 and A Cleft half); 
4, Paraphese anplifier = A 12 (right half); 

Se Oathode follower « J} II (right half); 


III, “X* end "2" driving voltage chonnel, consisting oft 


46 reference voltage amplifier = Js (lert half) ond 
a N43 (left heif); 
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25 ‘wo Daraphase anplifiers « Ne (right half) ond A413 - 
(right half); 
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TOME 


f | . 4 two phase detectors - JIG, M7, 2415 and A 6; 
| Se two power amplifier = Ji17, Si 18, 219 and A 20, 


qi IV, Time motor, coneiating of: 7 
Ze motor f 5<TP; 
; » reducer; | ; 
; 3e vem contactor 
4, renge potentionetar, 4 
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The cucmmel is intended fer reference voltage 
‘seperation from recurrence frequency nodniated pulses 
and for producing of second reference voltage, which 
: should be phase-shifted by 90° relative to first 


| reference voltage, It is intended for Giving away the 


4 synchronizing pulses too. Reourrence frequency modulated 
| ‘pulses are led to the socket N 26 from the unit KI=5KP 

a syochronization chantel outyut, 

The pulses trigger the a stroke™ blocking 
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and constant Shape and amplitude of pulses, ~ Pe e ve “ 
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t ei 
| ‘Blocking-genetator cathode load positive sls , : 
are.led to socket N 25 to synohronise the Kre9if Cet i Z 
and to socket N 28 to synchronize the K1-120P att: as ot Pi : 
Besides the pulses are applied to the detector, aM Ss | 
detecte fre juenoy "0" sinusoidal volgore corte | 
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frequeney modulated pulses. The deteated voltcgus oF ae a ee 
" led through the filter to the anplifiers aftor: ‘fiiterty 
t" . Mey See 
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The corzecthy phased unit must produoce. chore! “ar a 
‘output voltage and channol "Y“ sero output ventace, when 
| ‘the receurence frequency modulation 18 in phase with, ‘ 
the reference voltage, Then the reference voltage te os 
- led to the phasesplitter. ar rs 2 
s Two phasespliftor output orthogonal sine teference 
voltages (ReVo0° and.R:V. 90°) are applied to. tee | dats 
"A-B" yogine relay. In regime "A" the vo} tages és. ae es 
to the couxse and elevation driving voltae ook “se nt : ; 
_ shrough normally, closed contacts ‘of the relay Poly: oi te 7 
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' Regime “B" reference voltages are two orthogopal 


sine frequency "“§" voltages, which are led from the 


unit KY~7M reference generator, In regime "BY" the “pet” 
| relay is switching on the reference voltages to the 
~~ |  -@pdving voltage. channel input. In this qase, the regime 


generator, which gives away synchronization pulses. 


IIe Error-signal channel 


. eo e arr i | | ; * ; . 7 | 
, Phe unit "KI-5MP" (sooket N 27) and the unit “KI-6M" 


. (socket " 24) output Adit. pulses are applied to *A* 
, Ps | detector and "B" detector, accordingly. The deteotors 
| : | ‘separate out the error-signals, values of which are 
: , | oa ai proportional to Acie porcontage of input pulses. Tho 
| | | ; anecsitional ‘goes to the selective amplifier dnput 


Seem meee ig Me ae 


through relay “yeI" contactse In "A" regime tho relay 
"pI", winding 4s currentless and amplifier is tuned at 


rar RL pe a geet tam 


“0 ? frequency. 


' When swiched on "“B" regime +27 voltage is applied 


Me ere me Mee ean me 


to the rolay “rel” winding, the selective amplifior 

i : 4s retuned at "9" frequency and "BY -deteotor output 

: - @rror-signal is. given to the amplifior input. ‘elsctive 
iin output error-signal is led to the paraphasc 

_ epee two anfipliase voltages from the amnlifier 

| } + prate and. chtbede aro given ‘to gride of ‘driving voltage 
: eancod - and ar phase detectoras” 
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"A reference channe} doos not operate, exdepting tho blooksta, 
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Me 


_ ded through the cathode follower to the "KIaT2MPs unit 
 Chracking desoon signel), 


7 are transformed into square wave voltages, The square 
waves foed phase ditoctor tube plates, | 


| voltage is filtered and applied to the power enplifier 
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Besides peraphease enplifier outjut voltage portion is 








Cor" channel) 

The .0° reference voltage zoces through normally 
closed contacts end 13 aypylied to the peraphase amplifier 
input, fron which two ontiphase voltages go to the limiting 
amplifiers, In the amplifiers the sinusoidal voltages 


Erroresignal antiphece voltages are applied te the 
phase detector grids, The velue and polarity of the. 
phase detector outyut pulsating volatge dc, component depena | 
on error-signal amplitude end phese shift between the 
erromsignal and "oer reference vtitucses, The pulsating 


input. Power amplifier output doc, voltage goes through 
distribution box (KI-[3M) to the autopilot, 


("2") ghonmne})) \ 


"2" chennel is completely cnsalogous to the "x" chonnel, . 
Since 90° reference voltage ic applied in thia case, the 
charmed - output Qriving voltage will depend on erren. 
pet ear _ abift between exromoignal and 
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90° reference voltage. 


Ve Time motor Pee 3 7 ae ed 

The bias motor varies the error-signal channel. eget 
cation in "A" regime from the moment of: the. arop-oc=soN3.: 

The ampli fication-tine function is progro=ned by Forge, 

potentiometer winding» In addition the ‘tine ‘eater prodyaca : 
the command N I, command N 2 unblooking voltage sant Eten) 


of start and end time motor position. a 


§ 6. "B"_ antenna - "KI-7M" unit - 


The. unit has the following functions: 

“T. picks up the echo-signal and amplitude modulate | 
them with scanning frequency * Ax, : 

2. Makes two orthogonal frequency "9° pine voltages, 
which ara phase shifted eperure ench other by‘ ‘90° (refe- 
renee voltages). 

3e Channels the U. HeF. modulated cignal to the unit 


| KI-4bM input. “ ; ee ie 


$8 7%. KIed 6M Unit 
ee Tey 


ce the: unit carries out mixing of echo-signal with 
> elystromt, “sigdal, ' producing the frequency combination 
signals, ond channeling it. to the wast KI-8i input. - 
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: | fhe unit cirenit ma, be devided into three pertes | 
‘ - erromsignal pulse channel for K1~6M unit, 
| ete echo~signal pulse channel for K1~0M unit, 
af. _ @ AGC, channel, 
1 ‘Fhe unit consists of: | 
4. I.Fe preamplifier = tubos JI ena JZ; 
| 4 a 2. I.F. amplifier ~ tubes 23, Jia, AS, j6, end M7; 
. Be Secona detector ~ tube A By 
















ee Videowomplifier ~ tudes 9 and Jf 10, 
De Cathode follower =» tube J) 11 (right halr); 
‘6. Videomamplifier - tube Alay (lett hair) and J) 13 
(right half); 
7e Cathode follower « tube / 13 Cleft half); 
8. 4.6.0, detector — tude J! 12 (right halt); 
9. AoG.0, catl-ede follower ~ tube A 12 (lett hair), 


Amplitude moduiatea with " fl « seaquesy I<? pulses 
"60 to two-stamse pre-amplifier ane through the socket 
R34, After pre-snplification the TOF, pulses go to 5... 
stage I.F, amplifier, I.¥, continuous tunning is osrricd 
out by the uit K1—5MP BY A.C, 
After main IeFe emplixication the pulses go to the second 
detector Ji 8, After detection A.M, video-pulses ere 


amlified in two-stage Videomsmplifier end through the 
cathode follower (Jin1 ene half) are led to output P 24 
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. : The cathode follower output video-pulse modulation ‘pozce 
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tage 18 equal to the unit input TaFs pulse modulation — 
percentage. 

In. operating range the avorage signal level is 
maintained constant by moans of the AcQeCe For ‘the recoty.) 
blacking out the I147v bias is applied to the S-th LeFo | 
“stage. The bias 18 taken away only after cocmand N 2 2 
unlocking. Aftor unlooking the receiver 4s blacked ont 
by stable negative bias, applied to priming and pontcio . 

Grids. The receiver is opened only in the strobe mosent. 
If the toggle Switch "strobe « +” 45 in the position har 4 
the bias +730v ae ‘applied to 5th I-eF. stage. In this. oage a 


the receiver 40 opened alvays and does not depend on 






Prom the cathode follower ATI ‘(right half) Bideoteavecn 






go to the echo-signal Channel video- amplifier, con- 






sisting of two stages AII (left half) and AI3 (right 
halt), and to tho Ae0.C. detector AI2 (right half). te 
‘Amplified positive video-pulses are given to. unit output ; 


Ane 








- 
| on strobbing. © te 4 *o. aee™ 


socket "23" through cathode followersI3 (left. half). | 
The Al2 tube Plate (right half) negative voltage biasos 
first 4 stage control grids of the Gain IeFs amplifier. ie 









“For monual gain control tho negative voltage is led to’) 


the As 9Ce circuit and controlled by the "Mo GeCe® | 28 
_ Potontdoneter snitch ‘is aeoenaes on | tho unit tront parole” 
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| | ‘The unit circuit may be devided into twe main partss 
: T. Search and track device, consisting of: 
| 4) watfer = 19 (lett hair); 
| 7 2) miltivibrator = .//40; 
3) differentiated pulse amplifier ~ 19 (right half); 
4) buffer ~ Jf 113 | 
5) strobe blocking~generator and cathode follower = 
(S43: o 
6) halfastrobe blocking-~gencreter and cathode follo~ |. 
wer = jf 123 
7) two coincidence cascades ~ A*% and J 53 
8) difference detector and cathode follower = JAI3 end 
J 2 (right half); — 
9) search starting tube - J/2 (left half). 


It, Command N 2 producing device, consisting eof: 
1) coincidence deteator = J/14 Cleft half); 
2) clipping diode = 14 (right half); — 
3) electron rolay « tube J}15 end reluya ‘Pi, F2, P36 





z device. ; Synchronization posi~ - 
tive yalecs are sited to the unit input socket NW 25 | 
from the E164 tok wait. Through buffer the pulses trigger 
the, *Gichle atroke” miltivibrater (J110), such synchroni- 
| soGien 7 pales — the — variable pulse, The 
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pulse length 4s 120 » 17 /+KOO in searching regine and 

120 @ 1,6 (anes in tracking regime. The pulse length is 
determined by multivibrator grid bias, which is led from _ 
cathode fellower J/2 (right half) and frem voltage divider. 
Sesohing regine muitivibrater grid bias is the clipping 
and biassing sawtooth (see fig.N 26). 





| Olipping 
level 





Divider 7 : | ‘“ ~ j 
voltage [Peer , ~ 

Bg | = | | aT. 

1 _ Fig 26. Searching regime cathode Jl2 sawtooth 

'  Bawteoth voltage is produced by ‘controlling atage, which 
4s a tranaitron in searching regime, The below clipping — 
ef sawtooth is provided by search starting tube Jl2. 
The search starting tube (JI2 left half) end cathede fello- |. 
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may te vary the mox end min levels of miltivibrator grid 





wer (16 right half) have the common load, The slow dropping - ; 
sawtooth is applied at thy search starting tube grid, a ; 
The JJ2 cathede positive voltage follows the sawtooth Loritte 


The AG tube, cut off by that positive voltage, will be 


OfLEN, when ¢ cathode and grid potentional will be approzl= 
mately equalo When AG tube will open, the Az tube will 

be cut off by means of cathode load dropping and HV. grid . | 
voltage will became constant, and accordingly mltivibre= o 
tor pulse length will became constant. —_ 
Constant voltage value, determined by divider position, | 2 


gewtooth and accordingly to vary the mltivibretor output 

pulse leagth from max to min value, Besides thet, the : 
multivibrater output pulse length may be waried by “scarch ro 
starting" potentieueter tuning, which regulate the trigger - a ‘ 













Level of VIG tube (right half). The maltivitrator veriable io 
pulses are going to the differentiating circuit and thea. to. ty 
‘the onplifier, The positive pulses, coinciding with a oS a 4 
U,V, julse front, are are surpressed by moana ef the orplis ( 
fier sero bias grid current. The enplifier ouput’ week a P| 
‘eoinciding with. the HV, pulse rear edge, ‘trigger 3. : : 
atrobe and half-strebe blocking-generators. : 2 ie 
The - strobe blecking-gencrator produces the atrebe-pulsca | 
with 80v 4 130 v anplitade end length approxicate 2 feaede i 
‘the halfstrebe plockingqgenerator output yalses have | - “ty 

| anplituwie 100, wo 130 v end poise length ree 7 | 
; 1 i Parpad, eo a { 
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coinciding with strobe is going te the unit K1.uM anyat 


dence easoades ef the time discriminater and to the 


: echo-signal pulse ia applied at the control grids of tro 


. @nd Nondelayed haltstrebe coincide in tine, In this cese 
' tie first coineidexce stage opens and the novative pulse is 


! fo , 
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pulse rear edge, the pulses wil) be variable delayed 
‘relative to the trigger yulse within the limits of 120 zs¢e6 | 
te 17 Ae B00 in searching regime, The half-strébe blocking 
generator output pulses 6° to coincidence cascades through — 
the cathode followera: 

‘The first one = to Iaat eosusidadios cascade pentode grid 

the second one = to 2and coincidence cascade pentode 

grid through the delay~line (0,8 Ameo). 

The strobo~pulses are led through cathode follower A13 
(left halt) te the KIB unit socket N 22; Besides the 
atrobes are lod te the command W 2 circuit, 

When the echo-signal is applied to the unblocking and 
strebbing receiver input the positive video=pulse 





















through the secket nth 23", - 
The vidceo=pulses are applied to Inst and 2end coincie | 


Command N 2 cOincidemsce detector, The coincidence cascades 
are normally cut out by the control and pontede grid biasing, 
The noantelayod halfestrobe is applied te the first coincte 
dence stoge pentode grid ana the delayed half-strobe ia 
applicd te the second coinciaence atage pentode grid, The 


coincidonse etagcs, let us exenine the case wher echo-julse 
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. amplitude de,-nds on the eohompulse amplitude, The output 


transitron control grid voltage algo increaseg,As a result, | 


speed will increases toc, In the next moment the echo~signal 


_ provides negative charging of the accumulator capacitor rog", 
and stepping of the control atsge oscillation (i.e. transw 





lapping area of echo=pulse end hulf-strobe, The pulse 


Fulse is aprlied to the right cathode of difference detece 
tor and cutSin the latter, 


The charging circuit of the accumulator capacitor is cut 
in, The accumulator. capacitor voltuge increases and 


mn . 7 a 
pa St aed nt a lets I ly, lela Meare nee Ty Ae i, waa 


produced at ite plete, The yulse length depends en the overs 
the sowtooth steepness and accordingly the half-strobe 

will coincide with delayed half-strobe due to the halfe 
strobe movement, In the coincidence woment the ‘second btece 
cute in and produces a plate negative pulse, The pulse 


terring te the plate-grid coupled integrator regine) end, 
besides, reversing of halfestrobe mnovenont, As'a result of 
the half-strobe reversing, sone time latter the echompulse 
will eccuny approximately s§mmetrical position betwomm -_ 
hatf-atrobes, In that moment accumulator capeciter voltage 
will be near equal to zero, 





Fron the moment, tracking echo—signal cocins starts, it tho 


echo-signal delay changes the half-strobes tzook the 
echo-signal due to contrel voltage changing, caies. | 
throdgh the controlling stage and the cattodo follee 
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_ wer’ ‘aa applied to contyoll grid of the sultivibrator. 
.,, $dnee the atzobe and half-strobe pulses are synehronous, 
the strobe. wil open the’ "Feooiver in the moran of echo- 
. signal arrival, ys. on ‘ocho-signal levol is igh enough, 
on eommand: X 2 ia profucad after he takget ee on (eee ey. 
* goinoide stace s cutting ti)s a ee Fat — 
. vor ‘Lower ‘tracking. range ‘boundary reducing, © X¥ 2 
| ook on the tube "ke" by. ceans ‘of relay "Ps" nek 
aus the. lower boundary of echo-signal tracking range, toorcice : 
| e frou 1T wsea to 1-6 s00,beoguse the transitron” soutooth | 
’ . not clipping. 1 tae, ted a ” 


7 we 
md! ae oy 


: manand N 2 device is provided to ee ana Bive awey 


2 the Command Ke2 and to’ y obtain ‘the command a 2. SRAtCRANG 
| : ‘oft time dolay. Ee, AG x as % | 
Phe device consist of: ee _ 


- coincidence detector ni (lert half), 
- clipping Atode au (right half), ~ . 
- “electron relay #15, Pr2 and Pt. i 


oh : 
*¢ 
S ' . 


} : The detector is nomally blocked. Then the. strobe ‘eppiica 
to plate AM, and an echo-signal, applied to the contra, 


grid of A14 are coincided (1.6. the target in locked, on), 


the detector beoones unblocked and the negative volta... 
will apply to the olectron rolay control grid. This ‘tube 


is normally unblocked, dete plate ourroat is flowing 
through relay P-2 winding. The detector output negative 
voltage blooks tho relay tube. saad “ae current is. 
died and tho relay operates. 
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.8 a result of relay switching the addition:al eapacitor 
C53 will be connected in parallel with accumulator caps- 
citor and feeding circuit of relay '-1; B-2 will be dis- 
conneoted. The relay 4 contacts "1 and kh 2 close. ind 
ground the "soarch starting potentiometer" slider. The 
tube 6 will be blocked and thd MyVe grid voltage whl) 
be the “sowtooth" without olipping from below’. " 

The relay FI initiates the command N 2 (427Tv) and 
transmits it to the external circuits. oe 
For tracking echo-pulse by the strobe when eého-pulses 
are abruplty diminished a "memory" in the Copmand N2 
circuit (time delay of the commaria i 2 ewitohing off) ib 
provided. So, in echo-pulse dininishing > strobe delay 





time speed is kept ‘constant during 3 “bee. wy means be 
largess time constant of the coinbidence deteator re 6£ cuit. | 
on acoount of that, the command "2 switobing oft eee a 
(relay P2 operation) is realized only 25 + 58 Sea 
after echo-pulse ‘diminishing. The relay releasing cre 
independence on echo-pulise amplituas is ‘provided by the’ 
clipping stage, which medntains voltage” ‘of the relay y grids | 


‘ ._ & * .. 
; 
; 


approximately constant. 
«8 TO. Tracking beacon responder “K-12 MP" 


Moe unit consists of: = : : 
. Triggering ae amplifier 2 (Lett half); 


$ 


26 Yul fivibrator uy 
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, S <0 
| | - : he * 1 
; | 3. Differentiated pulse suplifior 12 (right half); ee 
: | 4. Blocking-generator 15; : | a i, 
| | Se Powor blocking-generat or N4s oe a we i” i 
~ | 6. UslleF. generator 5. | - ge *s 
3 | ae, eee oy 
: - 4 4 possibility of the generator tube aging is proviued..- |; 
The unit K1-G6M output positive triggering pulses are 1éa ; a 
| ‘to socket N 28. The pulses trigger tho delay multivibrator. j 
. ) through the amplifier. Petia as | fae - 
| | Tho multivibrator produces positive rectangular pulsed: 3 
; | which last 170*10# sec. After differentiating the pulses . 
: | are led to the amplificr of differentiated pulses. Whon the 4 
: ! unit Ki-6¢ output frequency 0" error-signal is injeotod : 
| to the unit Ki-42MP, multivibrator rectangular pulse Length " 
! ! varius depending ‘on the error~-yignal emplitude. | | de 
| when the command N 2.(+27v) is applied to tka. Cathode a 4 
. | of a “single stroke" miltivibrator, the ml tivibrater’ ‘wall 4 
| ‘be transfered to an amplification regimes The M.Vs eatzat i, 14 
Me 4 
pulso ‘length becomes equal to 1 psec, approxinaté ‘Je 43 
Py 
after amplification the pulse, coinciding with ths tele a. A 
; pulse front, is clipped while the pulse, eoineiding cite tr . 
weVe pulse edge, trigrers the blocking-generator, which , 
- produces positive pulses for triggering power phosiicgetoe” {es 
nae | neratore The ‘power blocking-generator ("wodulator”) focds | ee 
: the UsHeFe gonorator plate by rectangular pulesos’ extra . ¥ : 1 
er 
pulses of the UsH-Fe eomererce feeds the estenna - Se as 
4 | ao " * Seth 2 } 
' so “Et, wae Ao dit nd 
mes, . i zs ‘[* 
. @ 3 a “s . # SP oS aS 
. eS eo : 2 2 
. ee: a Fie A 
\ ae he, : a } Pasparar, Serie - * ‘ i A 
: Lael Ses Tee wre Keo NO nommat | Duattcs titan ppimee eee a Seca M. nee 4 
Approve ee 
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1 The UeHeF. output pulses are aeiyed relatively the vas 
a R10 6M triggering pulses by the tine ITO 10 pr apo, when the 


. Cable assenbly 


N 156 


The cables are provided fors— 


cable N 22 connects 


cable N 23 connects 


cable N 24 connects 


Gable N 25 connects 
cable N 26 connects 
cable N 27 connects 


cable 


cable N 31 connects 
multiconductor cable N 
15/; and 15/2, conne 
distribution box. 


me, YT 


76, 27, “8, 3 and one. sulticonduotor 


N 28, consisting of two parts: 26/1 and 28/2, 
connects K1-6N unit and K1-12uP unit, | 






oe grea through the cable S31 and radiateg in the eother- : 


w 
a 


ie voltage is absent at the sultivibrator input. 
: a ‘ta "B° rogime the pulses are transmitted aproxinately 
| ‘pig taneously with the unit K1~64 triggering phisee, the 


at “andtiel time delay is less than 10 se0. 


| The cable assonbly consists of eight coaxial cables 
+ NM 22, 23, 24, 25, 


Ki-5i unit and K1-6M unit, 
K1-GM unit and K1-S% unit, 
Kt-AM undt and K1-6M unit, 
K1-64 wnit and K1-9M unit, 
K1-5MP unit and Ki-6 unit, | 
K1-5UP unit and K1-6i unit, | 


' * 
: a ee gas 


K1-12uP unit end K1-11 unit, 
15, consisting of too perts: 
cts Kin toMy unit and Ki 
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$ te Description of the unit R11 


The antenna is a ‘Aisisetrie rod, ieee out the round 
waveguice. The red serves for forming of the antenna . 
radiation pattern. | 

The half power level beamwidth ie 30°, 
‘The rod. ec >oa-section increases gradually epprosching te - 

. the wavequide. It*s necessary to providd ‘the matshing betacca | 
space end waveguide input impedance, The dielectric red is 
threaded and sorewed in the reund waveguides : a ee 
The rod tail transforms the circular polorisetion wave Ante a 
the Ba, pode of wave of Linear polarization, which is : 

tranoforned tate the H,, mode wave in the rectangular ” 2 «4 
waveguides : : a 


The rétating field frequency 4a equal to the radiation 


+ s 
4 a 
S r 


* 
sv ~? res 
; ; A 


frequency. 
Phe circular polarisation field vector may be represented in 
form of, two linear polarization components, which are amplie q 
tude equal and. yo? phaseshifted in space and tine, | 
The spatial phaseahift is provided due to the fact wave Ba 4 
polerisation plene. Thanks to the facts two linocar pola- 
. pised and spatial 90° are waves are ereatedes . te: 


eo on € 


« Hp rT ‘thertatet. dare dai vai a 





BX 


. value of’ the tail length. 
Equality of the component sap teudes 1s reached by turning 
-' the tail. 


. electrical fitd vector is oriented on any plane. 
The waveguide odapter transforms the. me mode wave into the 








a ax aitude oquality 4s provided when the nr between —~ ‘ 
teil and mode Hy field vector is. equal to 45° aproxinately. 
The time phaseshift. is provided by difference between the ° 
component propagation speed, which’ is: coaditioned by . en 


nonidentioal propagation or the components. A wave propa= 
gation speed in dielectric ts loss than one in free space ; 
80 there will take place. 90° eenaseentt® at the certain 


vo. 
“ - 


4% ‘ : 
jee mt te el Ree a - =< 


So, the antenna makes: posaible UHeFs wave ‘yeduption, when ‘ | 
; | 
a 


| Hoy Mode waves = a Be. 8 se se 
| a we | j 
Desoxripts of the Kite wo se 2 a. | 

“the full unit K1-3K deseription te given in the éiectes 
IV ree kat skeloton Dingram". a | 
. $ 2 Unit secmitieedeten Diagramme — | 
é - | 1 
a) Mixer. 
oe F : 
The mixer is manufactured haat an 2 antiphased directional : 
I 


oupler, which consists from two waveguides so}derca by brod ‘ 





aide and narrow one, and s Grystel holder ‘for the Dk-04 
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“ - The catiphase directional coupler chenzes the propae- 
| 7 gation direction of the U.H,J, wave, going froa one 


7 waveguide to another, 


4 


in that way, the heterodyne signal goes to the cryatal . 


~~ } mixer. Some portion of the heterodyne energy which is not 

: passed through directional coupler holes to the mixer is 

: | | absorbed by matched load, that is placed in the dead end 
of the lower waveguide. An input signal aiso goes to the. 

| crystal mixer. The crystal holder and cable capacitance 


as woll as the input inductance form the resonance circuit, 


7 | . The crystal mixes the input signal and the heterodyne 
| ! signal and gives away the combination frequencies to the 
[| unit K1eSMP input. | 


os 





frequency. 
The entiphased directional coupler provides decoupling 
between signal and heterodyne circuits. The decoupling is 
carried out by a chsnging the propsgatica direction and 
absorbing the energy, which passes through directional 
coupler holes, by Lower waveguide matching load, The 










10 « 17 db attenuation of heterodyne power, which gocs to ~ 
erystal mixes is provided due to the crosstalk attenuation, 
The crystal hol. der is a accket, intereegital-plug wita | 
crystal is inserted, By moving and turning the crystal 


t. ‘ ’ ; é 1 yah, 
‘ acd p : re - . 2 


awe ' - 2" : 
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AY we Ne. rpeeay aids Date be if. Stat Yup i Meetimees shane TA “ 


_ tuned at 40 Mo approxinately. | ea 


The unit K1=5MP input circuit separates the intermediate 


the tuning at lower stending wave ratid. is “carziod Out, 
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a . Phere: is provided the best uncoupling and the least 
Z input signal power lows, The crystel < plug position is 
: ‘ fixed with @ nut screwed on the socket, Fron venind of 
‘the erystel the wotel end cap 15 Seb. The end cap position 
| . ‘variance males possible the reducing of the standing wave 


g on ratis wp to necessery value, 


x 


é . a _ bb Kivyatron section 
a S The klystren sooticn is made as a “Magic T" (twin triplet). 
( a She Horie z ia the junstion of equal crossesection wave~ 
1201 ., guide bits, which 4s show in the fig. 27, It consists 
j 2 ba of ‘the Kaplan Tejuastion and Heplene T-junction. 
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the ratehed twin triplet has the fellewing property: 
U.H.F. energy dcsnot pase frcoa the even ara te other even 
one and from the edd arm te ether odd one, bat it passes 


‘freely from the even ora te the odd arms end from the odd 


arm te the even earns (see, fig.M27), This proporty provides 
the uncoupling between the mixer arcs HN 2 and 4 end 
provides also the heateredyne power equal dividing between 
arms N 2 ond B 4, Yor triplat matching there is the arn ¥ 1 
ateorbing load, which is made as a hetinax taper installed 
in the wavequide. The taper dowmot intake the klystron | 


iris, the serew and the ara ¥ 3 plunger sorve as twin 
triplet tuners. By means of the iris end the sorew a astohing 
botwoest the traiplet and the aren 3 3 is carried out. The 
Plunger is provided for gatching the klystron with the 

ara H 3 wavequids, The plunger tunes the heterodyne UH 1.¥. 


power output to arms NM 2 and 4 end is fastened in a Posig 


a 


tics corresponding to max, heterodyne power output. The 
Variable attenuators are in the side arms M2 and V4, 
which are connected with the "A" and oye pizoba, The 
attenuators adjust heterodyne power value, applied to ie? 
mixer (1.0, quiesoant point of erystel is determined), | 
The klystron holder is inetelled in the era N 3, The | 


| hetorodyne is the reflex klys tron “Ke38" 5 te which pavity 


tar 
miu f 


_ energy in correspondence with the triplet property. The | ! 


the +300 v is upplied. The be¥ Co negative voltage of unit — 
KieSMP is epplied to the reflector of the een The vartet’ 
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attenuator ia siac Placed in the arm i 3, ani adjusts tho 
niyecnOn power value, applied to the nixer crystals, 

The antiphased directional coupler is installed on the 
broad Side of the klystron arn N 3. Due to the ‘fact the 


heterodyne energy ig led partly to the coupler end go tho 
klysatron power. monitoring is provided. Tho antiphased so. 


coupler output is covered by a cap, 


3 T KI 4 
The "BY antenna KI-7M output U, HF, signal is led te 
the “unit KIA bu crystal mixer, Tho unit KIetelt klyatron . 
Bignel ‘da led to the mixer through antiphased directianal 


coupler, The mixer output ‘signal 1s led to the unit KT-st - 


input, where the intermediate Signal ia selected by the | 
unput circuit, os | 


T do rs 
The orystal mixer output i signal: is led to ‘the 
unit KI~5MP input through the cable N 39, 


og The unit aaah. : 
The unit input network is the band=pass, filtex (a 
kind of transforuer-coupled circuit). The prinary Of cir: 
[ is fornad by the oe eoenee it, the crystal mixor ea ie 


‘citance, the connection cable capacitance ond ta. Stroy 


capscitance. The inductance L2 with the grid oe 
atray copugi tance end tubs JII spree consest - 
4 ; | ! | ee ee ae : 


. = poe ~ swore ame. 
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- dart circuit bandwidth is approximately 10 # 16 lic, 


2 B3, RG, R7 >». BIT, R15 and R19 ore the atage cathode Ypase : . . 


‘depending from & electron flow, vy-pessing the control | - 
grid, The oonpenent ig the function of a tube tronsoa~ 
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the secondory circuit, The secondery I,F, signal a et 
applied to the control grid of I.F, amplifier AI, The mash | 


The resister RI is provided for the orystal current coustcat 
component, 
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The A vc, chennel t a amplifier consists of fivg eran» ie “E 


-. atages, The first twe are single tuned te 40 Ws stageey 


and the next three stages are atogsor tuneds ea 
the circuit 15 f= to at Kc = a ‘ yb 

the circuit 16 f= te 39 Be ermas | 

the ciroult 17 {= be 40,5 Me. | | a Z i 

The resistors R2, 5, R10, Riy RIG and R20 provides : 
the cirouits eazsential bandwidth ty shunting of circuits, na 



















gig 
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repi store ‘ 
The pentode inyut capacitance ia , determined i 
interelectrode capacitance and a ospacitanss component, 


ductences The tube tronsconductance varisnce changes the °° 
tube input capacitance ents accordingly with that, the 

proface oircult tuning. Since the unit KI I. ¥. 
anplifioation is ‘gontrolied by the rranscomduc tance vexieasa. 
of the first tudes, the I.¥, aaplifier frequenay-response 
carve middle will be alse waried, To exclude the 
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trensconductance t@ tube input capacitence depencdanco, 
the cethode resistor do not shunt by a ca,acitor partially 
or totally. Since the unshunt ing cethode resistor 2eCe 
component plete current drop voltage is applied to the 
tube input, the tube input. impedance varyes in dependence 
of the its transconductance. fhe tube input capscitance 
may be dome undependent from the transconductance by 
matching of an unshunting resistor value. For this purpose 
the resistor RG is at the tube A2 cathode and it provides 
the negative feed-back, which ia necessary for I-Ie 
frequency respose stability, when the gain is varying py 
means of A,G,Q. variable voltage. The capacitors C6, Cil, 
C16, C21, C26 sre the bridging capacitors of the tubes, The 
capacitors OY, C14, C19, C2k, C30 are the interovage transit 
oapacitors.s The: resistors B9, R13, Ri7, R21, B22, R26 and 
| the capacitors C3, C13, C18, 623, C28, 033 ere the tube 
plate power supply filters. The tube filencnt power supyly 
filters are formed by the chockes 114, IA9» 6 and the cas : 
pacitors &7, C15, C25, C346 

the resistor R27 determines the first stage operation — i 





oo ee oes Mane Hane ae ieet cars <8 et ON we ee ee fe Fal * “ ar oS te 
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retime and with capacitor C20 forms the screen grid power 
supply filter This filter is necessary because, waAcw 
the unit and Radax are checking, the modulated sine 
frequency HD" yoltage should be applied to the first 
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‘tage screen grid through the capacitor C95. Phe additicnad 
| “BeGeCe nogative bias is applied to the grid of the first 
. & IeFe stages through the wnooupling circuits! Big P39 


; BB, R12, C17 and Caio . a an 
aa The tebe 6 stare 45 the IF. le - e o Tee 
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| ~ C3 a Se 

. bear Meee OS Aes i) 

in oliypirs resins for eXcluding the“ ° froqnency: | | 

| : explitude coduletion of the inyut pulses, The Stacs reging . | 
, differs from the other stage regime by absence of bias ont” | 4 
i the scrcen grid voltace which 4s deternines ty the resistc23 | 
| : _, Re& end R25, Tha capscitor 032 ts filter capacitance, 3 ¥ 
_ stage fvequenoy reopence is determined by circuit Id, t 
! : tuning at 40 fo, and discriminator circuit. _* a ! 

: _ che I.F, pulses are led to the discriminator throws’ eho j 

i -eapseitor C34, To take frou the diserininator output the a 

. ROX. Pulse amplitude, the IF, signal is tapped fron vy oy 

| part of the coil 34, ‘The tube Sain CL 7" diocrininator is 
| | made af a belencing network with the aennee frequenoy” a | 
} | | circuits, : ea i: j 

: ; The circuit, consisting of the inductance 14, the. | 

' diode input capacitance, capacitors 36 end C338 and tho of | 
| | “stray capacitance, is tuned at 38.8 Mc, The secontory cihe | i 
, cuit 110 is performed sSinifar to the primacy acd tsd at a : 

: | | 42,8 Mo, The bandwidth of the circuits is within 56 He! ; 4 
Zz The I.F. amplitude clipped pulsea are led to~ | 4 
3 discriminator from the latter I,F, arplifier, The right: ; 
half 7 plate or left half J) 7 cathode voltage valuo Fae 

° depends on the input signal deviation fron @ conformable j 

, cirewit rogonant frequency. than 7 OS ge 

| | The voltage value will be larger in the sieie which | a 

-_ | _ pesonant frequenoy 4s nearer to en input signal frequency, | i 


The capucitors 638 ang G39 are charged in tae oigaal = 
' ooming momant » The capacitor 036 "4" or on" polority = 
network ins the ‘left half tube J 7 plato, the: ehctcs ED 
a. = i 
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t 
| whitey : ce a ‘ 
| ay and i, ground the capacitor, The capacitor 39 chorcing | : 
: Al ne tdork ier the tube AT right plate, the oupacitor C39_" ~f 
) | _ bround, the. chokes. LI1 and LIO, In the “intervals betwcon - + : 
| Anput signals the ohpacitors. will be Atgonargsd through ‘the 
- i eo "resistors R30 and "R29 (discriminator oad). ‘the airterence” 4 
| i “petween. the R30 voltage drop and the R29 ‘wpltage ‘drop ia” e of 
| My ee 
| Ht an: output : signal of the. disorininator.. ‘the. output aignel... wh 
. oe “pelerity ts dependant on. 2 ‘eten of e ‘ign frequency 
| | | deviation from the TFs vatae: ‘The a; rb opergtion point. 
, 4 49 watched so. that negative: disorimine to? putput video-pulseo! 
| i. are used only, The pules length 10 ‘epproxinately aap BEC. 
: i "5: to oe a ae i ae ; _ 
' + i a“ : ete = nos ‘ ‘ ; . 
a eee ee te ge 
| “og ‘ + ; er a ee 
. eutput 
voltage | : 
| &\ ’ 
585 
: we. 
| ae 
' t 4 
—_ 
: 
24 
: +U | | 
| oe 
! rodiage Fig.N 26, The aisorimigator respon a | 
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To exclude 400o stray induction, the discrimins tor petite 
CF oe ‘ ! 
tube filament is biased by +25v relative to the. eet EH : 


‘The later is taken from the divider R90, ROI, The cqpae 2b. 
; — cs ‘ey co 
oitor CTT ie high frequency.  pby-passine capacitor. Adie. ss 


oriminator current 4.6, component by-passing ‘ndtwork ‘cna 
next stage. grid-leak are the choke LII., The capacitor. ‘ees. 


| inoreases the 4.F.C, Sperational stability, = 7 i ” “ ae e 
: » vane ve .. i! : 
— The discriminator. output negative pulses are ‘soken ae 


from the load center poins (between Reg and R30): act ica a Be 
to the video-amplifier, ag aor half) input. thd - ‘aerastios:. 
positive pulses: throuveh the thansit network: €40,. a ere a oo 
led. to the cathode follower " 8. (right hale) eri: ang 0. | 
the. monitoring’ jack ora ewhich is provided for thd. oe 
discriminator: ‘responce: moni toPing. The cathods, foviecie ae | Fi 
output ‘video-pulses through. ‘the capacitor car are led : . | fe 
to. the rectification dioge 9 (lefts aalf) ana to the: - e, 
monitoring’ jack ” r r" fo. follower A. F.C. ). The, ‘raotiried | 
positive “voltage from the diode’ load R35 is ‘hea’ to. ‘the me 
tube Aro, When positive pulse is at the tube. £8. eatstad, a 
“the capagitor CAI is charging quickly through | “eid diace " a : 
and then. it’s. discharging slowly through ‘reetetor 1535, Me 











: | | The discharging pts constant js ed justop 69, tras of oe 
the capaci tor is not%charging during time intgs ola eRe 
| between the ‘pulses. So the negative aproxitatesy Gon tate 

6 voltage. is obtained at the diode load. ‘the Neitace eae | 


depended upon an amplitude o of the pulets led frea tha, ey : 


tube « se cathods. When a negative waltece. lecs ‘than ae" : 
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Let us ‘to ora ine’ tha war mats . Tho trensttres, 
‘operation 3 principle id Getorminea by 'a omade poss’ 
: % tode tube caitpat. a3 ‘the popendance of a pontede eria - wae 
at | potential ‘boterocts a ‘plats: nd. a eceeca Grid, Ig a catode -— | 
: grid voltage ‘dooroatrs ¢ ead bees cdrSenebive C20 ¢ the P ho 
1] . eurren’: alco OSerences ma may bo: cir oirse ths Sores. 
, grid eurrcit ‘te-orontos up to the’ Foovaluo, So ‘ths empest af. 
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ne The yoottive fesdback ee the sereen ond pentode 
__ erids through Cay La anple Lor circuit regeneration, whens - 
_ the contre eria negative bias is less thon “AV. 
Se if the pentode ‘grid, woltage ia positive the current i 
. ‘goes te plate, Whe a nogative dias ig epplicd to controll | 
grid, the dynamic equilibria of the circuit ia troken out. 
Charged before C44. ‘becane to discharge through the | = = 2 
sereen~cathode ‘Bpace and rosistor RAS and make sctoed R55 
3g voltage dropping, which ‘Appligs betwoon the peatode . 
grid andthe cathode, biasing the grid (see LiggW 29); 
| The plate. curraat: is. deorensingt ‘this degro=nary | 
obtaina the eorcen ourront. dboreating end. a Bercc3 voltege 
dropping.’ After it ia, the Bate, eurrent will charply 
increases up ‘to tore. wate | precocs Agvelopos inotently 
ti12 the plate curgont stops. end ths ‘sorecn | currcat bosome 
i | | ROS, Te pentode. grid ‘voltage decane ‘nogative, Gince the 
an “screed, ‘voltage 4 dropping 4s troadlted te the pentode grid 
rf | thro O44, T4112 the tube plate current out off the 043 
- ds charging. ALbex | sows tine a Cay discht sing « currcat Geos | 
| * peagcs te a valu, whon © pentode grid voltage tconre sure ~~ 
t a ‘fieicat for the Plate current: cutting One: ‘The pinte curreat | 
_ ‘degane to ineresse, the sorgon eurrest bocazs: Bo erry end, 4 | 
with tt the sereca, voltage increases, ‘this increasing by 3 
‘means of positive, feed-back transits te the poxSede Grid, 
The sapsoitor C4 tecane to charge. The pocitive (relative — 
pantode grid) voltese, which ia developed by tio ‘ehesging 
A | | garrent across the BN Sy will imoroase the Plate currcat | 
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_ current Pecames equal to zero or the least value, After 
that the oscillation cycle will repeating. The transitron 
: oscillation period depends on the time constant of the | 
C44 charge end discharge. 1f the contrel erid nogative 
bias is more than + Ve the positive pentodeecscreca feoa~ 
‘pack is not ample for regeneration and the circuit is a 
| switched in the stable regime of 4.6. amplificr. The tube | 
| J 10 plate control voltage divides by R40 and Ra1 and is 
. fed to the cathode follower AQ (right half) grid. The 
cathode loed R36 control voltage through the switch . 


‘ C29, The choke Li? 
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more oni mere, This precess will continue till tne plate 
current kecame equal to the max value and the écreéa 


“pol”, cable sad socket i 29 is fed to the ‘klystron 
reflectors 

When A.F.C. operates, the klystron reflector constent | 
voltege 19 adjusted by the potentiometer B38 ( “A.F.C. "Je 
When switched on the manual tuning, the cathode follower 
output 4s cut off by the awitch "pI" and the reflector 
voltage is obtained from the potentioneter R26, The 
‘divider, consisting of Rb1, R93 and C35, furnishes the 


‘Ae Fen sufficient operating conditions, 


The I.F. amplifier is common for the synchrcaizebica | 
error=signel and A.F.C. chennels. An IF. output signel 
{3 applied to the ervoresignal diode detector A42 | | 
(legt half of OHI )» The diode has the cathode losd BAT, 
46 the 1.¥. filter, The positive 


ist is fea to the vidooron AtEm 
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(right half) grid through C47, The negative videc-anplifier - 
output julses are fed to synchronizatien video-anplifier — 
{right half of 117) grid through 95, The rosistor-coupled 
triode "6HI " sytshronisaticn video-snplifier has the 3 
amplification stages, The positive first stage A%7 (right |. 
half) output pulse is fed té the second stage18 (loft helt) | : 
grid through the aetwork (72, R80. The negative plate | i 
























load R82 pulse is fed to the third stage J18 (right halt) © 
grid through 073, The positive plate load ROS pulse, 
through the network C76, R87 ia fed to the cathode-follower 
N49 (iets half) grid. 

The cathode follower output pulse is fed to a winding | 
of the pulse transformer and synchronises the blocking~ : . 
generator Jl19 (right half). ¥Yrom the blosking-generator | 7 | 
cathode load the video yjulees are led to the socket q 26 - 
and to the monitoring jack « [3", ni 

The E78, RB2 and ©70, C74, C75 are the plate powers 2 
supply filters. The Boy, and G97 wre the plate fowere - 

- gupply filter of the cathode follower £19. the B55 and 
_C95 are the blocking~generator plate power-supply filter 
und obtains the blocking generator doc. ‘rogimes - 

The renistors R65, B92, RE2 and the capacitor 094 I. 
determines @ blocking-generator nature oscillation frequengye |. 
By means of B65 the dlocking-generator nature oscillatica : | 
period may be set longer than “ll” ~ period by 80.100 B00. BS 
The synchronisewien channel output video=pulses should 
not be amplitude modulated, sO videowampiifier stages . 

a operste in clipping regime. But clipping is not providing , . 
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on absclote absence of A aM, , which is provided by means 7 
af output Dlooking-generator, The synchronizabion channe) : | 
output ‘pulses are positive, its amplitude is more than 60v : 


and its length is eproxomste ly 1.5 pesac, 


| The error-signal IF, amplifier ig a part of A.F.C, 


Bore 


channel ( AI, S2, A3,A4%): ite gain is aproximately 300 ext. 
its bendwidth is Ko less than 4,2 Mc, From the inductance 
| ‘Lé, the I,F, pulses are Bisultaneously fed to the tube AS 
«grid (A.¥.6, Sath IeF. stage) and to the J m12 left plate 
(error-eignal video-detector), From detector cathode load 
R47 the positive puloes are led to the vidoouamplitics ing 
and the jack "(ae throuch the I.F, filter L17 and capacitor 
C47, The first stage outyuti video=pulses are fed to. the | 
second stage dinput through the nettork C53» RS2. Fron the | 
‘second stege plate Load R69 the positive pulses go to tho: 
grid of the cathode follower Ata (right half). Tao cathode’ 
Load potentiometor R&S slider output positive pulse gocs 
to the ertor-signal? outpat socket 5 27 and the monitorins 
jack spt gn ("9,f,0,-eignal”), Beaides that the resistor 
EUG positive videospulse, is fed to the Ase, inyat (abo 
1} 13). | , . | 
| | The resistors 25%, 253, B57 furnishes the cathode ” | 
follower tube cA iq, right balr) rogine, ena doterainss e =o 
A.G.C. delay voltage, The capseitors 079, O22 wits theca 
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Te 4.6.¢, ciroutt ia a kind of dolayed c~4 erplified 
(ORs ‘The: ‘Gelay is cerricd out by moons of erpiyirs tho 
“negative bind to the left half of tubeJ13 (oid trea. tho 

Voltagondivider notwork, formed. by B53» ‘B33: ca BS7e Eo . 
delay wortege is CD» that ‘A,G.C, Eagane to, ep ceate coat 
Ueleire. ‘mixer input signal power is egpromi: “ly ne 5 
s resbitics: necnsive, A.G.0. detector outys3 yaltaco io. es 
te tho coatzol grids of the 1.7, expiifieso (1,12, ia es ey 
AG throwsh. ‘the. taonseation tiltor forncd by. E63, 0 cy Ee, 
032, © C236 wba gook oe _" previa. 2 the BeCoCs vals7se a 

“te. flitor tine » ctastent ie #0 thet c. io ors NaI al 
| troqucney mom component ‘ds exp luded ‘tron (BD A an wou 
of Bos, ‘the A 1G6Ce circuit reacts only on. a pcs: cesta - : 
et “Anput Signal avorege youer, ‘The G60, wolts79 43 cDDMc? 
to the I, ¥y | amplifier contro} grida turctgh < ce decree 3 : 

networks? R4, C56, RS, 012, 17, BAZ, 022. —s ST LAss hala. 6 

the tube Ag is a cathode | Zollowor. Bic a ‘so! Male re 

of. the divider, forned by BGO and BS1, the Ac Ge yolec. pee 
| ted to the conitoring board ‘through the; vase. Salis", a 7 

, the ‘receiver input signal are sharply Amorcagets gov Ta 

helf of the tube A? oporetes es a diode olirzins th ‘ae ey 
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: 4008 ‘through: the apeqial transformer "Tpe-I*, “Anatalled on- 
| the unit KI-5uP chassis, The all supply voltages are ed, Ant ty 
a the. unit by means of. ‘the cannon, plug’ “Wei, " through. the 


“¢wo 90° - shifted reference voltages from the Aelhe, Anput : \; 











_ Is + 13ov regulated, « ee | ae a Bracke 
20 ‘+ 300v unregulated, . | a : a : ? 
Be = 300v regulated | 7 . a fee 
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. “he ‘filament power eupply is carrying out ty ; eck Vv. 


a 
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filters, consisting of the’ chokes 126,127 120)130,t44108 » 
and capacitors’ C86,. C89, C85, C84, C87, cb, 8795 cor and 


78. The speatal winding is provided in the filecent i : . | 


transformer ‘for the feeding of the unit El~-¢all Kiyatzon | 


_filament. The klystron filament. supply is led into the | me . 
Kida unit through the unit. plug pins w7 and. » 13 and a. so 
| upectal: filters, epunieting of chokes — u33 ipa. ‘Gapae = — 
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The Feforence ‘ohannel is provided for separation et ‘the, 


pulses. The positive synchronisation é 5 . Te5p sed falews, “ 


- modulated wath percentage 1.i8 ani frequency, "0%. are Led 


throvtgh tho socket N 26 from the KI-5uP unit. The pubees . 
triggers the | “eset. etroke”. bidcking-generator Aly . 
which is normally out off by neans of a negative valtece - 
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When the ayrcsxonstiation ‘pulses 60, he porative pues", 
are gonerated on th! Dlodking-gonerator cathode load R4 Re 
“The amplitude 30e60v. pulsés BO. from $h2" Skater R5 #0. the 
" socket N25 and the jack: r ole the. eepodtc sa, 32040v pulses” 
go through CI to the: aonkes w 28, the breditagec cnerator S 
cathode. Load full ‘pale=hgo to the rererc=“} éSonned detector ‘ 
(at in. diode eénneotion;: which detects ‘wel tnodusney sor" 
-“gomponent from the’ aopttese ‘podulated palee’ ‘trmdne ioe ca ‘ 
“This. conpdnent, as the frequency “to . retpron2>: syol tages ss .. 
ae When the .ayaahrovpuises appear, ‘the. ss So debe c4 is. 
A. charged through’ the. Shkoy Within the ' tg: dio) the capa 
: ithe is dtsdtiqr iad’ thirough, tthe, repiator’ nde au aatector | | 

oitput voltage! shbpes a distorted epabcothe Sinae ‘the reour= " : 
. rence frequeniay 46 codulated with frequatty Wor, the’ : 
o ~outpat -gonstant eoxponent reposts the; ike ahaye. ‘of the a 
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| From t the dotgotor. “toad R8 the wepaicted 1 teference voltage 
“goes to ‘the Low. froquency amplifier theGagh the falter RM z 
05s RIO, 66 end 'ttie~ocipling onpsoator ct. * ; 

- tho resjatiance aiplifier has a ‘nocatave rodabsiok.’ The: 
grt resistor RIT: ayes. the: qurrcat ‘constant cexponont. . 
» The resistor RIS proviges the constant urid: pining end the. 
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‘to doapensate the exror-signal | recurrence froquency moduhatic 3 Ae. 
The reference voltage goes frod the right half of £2 plate: | 





Frog the potentioneter BIg slider’ the reference voltage ad 
fed to the plisseshifting stage A A3 left half). The phoseoe 


on. the. potentioneter R22. poodtion. 50, t the ‘referonoe voltage 


out, by peans of the potentioneter R22: ("Phase*). Oe ae rg | 
_ ‘Phe refsrehos voltage. is ted from the phoseshifting | 
. stage to the arplifier 3 (right alr), which is loaded by t ° 
| phasesplittey. bridge: crs, Fat, c1é6,: R26, BIA7. The “ae ff 
“element Values: axe’ matobed 80, that an arm piddte. point | of 

vol tages ‘are phabe-aitrerent between , thenselves: ‘by 90°. ; = 1 


“'(*reference voltage 0°° and 90%). the preasoa-00% phasechift| + 


is set by geans of the potenticnetex RI4T., “The. resistor R25 - 


_ to the driving’ voltage 0 ae Sethe: = that: egioe ry | 

_ formally olosad contacts Ta?" ‘and 48 of the “soley Pal § 2 
‘The regime "Be frequency " ay Ferérerse, voltacss: ( O°phase._ 
and 90° phase) are’ “taken fro ‘the ant ¢ 1-7 ‘reference. ; ey 
generators This “voltages go $0: ‘the: unt KIeft input thr mae | 
the unit Kr-13u. Froa the plug w 5 pina’ 10 ‘na II the res 7 

_ tazence voltages 80 through the’ ‘aayacer hes, ROS, BO, nos: 
"*e the relay *Pel® contacts b=4 ard, Bel any efter ‘thet, Za 
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“he ohannel "XY" is identical with the channel "7" 
evce, ting the reference phase difference, which is equal 
to 90°, The 0° phuse and 90° phase reference voltages are 
b,plied to the rerarence amplifiers (left half of 4 =< "x" 
Chonnel and left haif ef 113 a ZY chamel), 


vere we ee se - 
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i =m recine 

The 0° and 90° phase frequency "NH" reference volteges 
are applied through the relay FI contacts 2-1 and 54 to 
the emplifier control grids, | 
np! = xeciee 

The two unit KI-7M reference ganerster frequeney ohn 
output voltages, phaseshifted by 90% are fed through the 
relay Pel contacts 3-1 and Ge4+ to the amplifier oontrel 
grids - if the command Ne is lecking on. | 
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Let us examine the chsnnel "Y" disgram only, beodurse the 
channel "Z" is identical with it, From the reference sm- 
plifier plate load R&3 (R120) the amplified volteges 
through the capacitor C42 (C49) smd the resistor R92 (8123) 
ie fed to the phaseinverter control grid. The phaseinverter 
or the parephased amplifier is the right half tube J14 (N43). 
The twe equal amd antiphased reference voltages are 
tuken out from the plate resister R91 (R122) and frem the 
cathode resistors 296, R94, R95 (R124, R125, R126) anf 
the: exe fed through the coupling eapacitors C19 (036) 
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and CI7 (C34) to the clipping amplifier grids. Besides +. 
that the 0° (90°) phase references voltage goes from the « 
resistor R95 (RI26) to the plug connection WW 6 ~~ 6 .- 


for the unit monitoring and funing. : P | 
The clipper amplifier 15 ( At4) operates ina outof? 
regime from below and above. The input sinusoidal voltage 
transformates into the antiphased squaryewave pulses, 
which are’ taken from the resistors R99,RIOO (RJ30, RI3T)«- 
The eeeees ara applied to the plates of the commutating " 
tubes. The. xesistors R98 and R102 (RI33_ RI29) provide the 
grid current Limitation. 
The phase detector circuit consists ée the cathode 
followers, which plates are fed by the antiphased reotanpu- 


lar reference pulses. The ontiphased error-signal sine- 
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waves are applied to the control grids of the cathode 
followers. The pulse reference voltage feeding the eeowe 
’ tube dn 6/13 £AT/T) plates is antiphased with ‘the one : 
feeding the below tube (516/25 ga7/2). plates. The error- | 
signal voltages applied to the grids of the tubes $A6/is 
! $§17/2 und the tubes $N6/2,4N7/% also differ by 180°, 
“beh us. examine the cirouit operation. ‘The detector tubes . 
commutate dn turnstd 6/I and $f7/T or $116/2 and fl 1/2. 
‘If an input exror-signal is absent, & sduaiacs voltages 
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Ury and Uyri are obtained across the cathode loads as a 
result of rectification. when the error signal is at the 
phase detector Anput, the values Uy and Urry vary with 
dependance from a phaseshift between the reforence voltage 
"and the error-signal. Inthis case a cathode output pudeatang! 
voltages are obtained, and its constant component is | 
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“proportional to x ‘srromwo goal caplitude and Cos of 
phace shift angle betzoca reference voltage end ezreneicnl 
voltage. This rcosuified voltage goes to the power ecplisics 
through the 3—-section ROAfilter, which sappresaca he as66 | 

eomponent, — | 
‘She powor amplifiers Nag and 18 (449, 20) ere & 
cathode followers. The tube halves are connected tNpareiiel 
to increase the linearity range of the driving voltage” | 
dependence on the tube current, The driving voltages are fra ; 
: to the autopilot from the cathodes loads RII? and RIIS 7 
(R19, F150). A cathode follower balancing is carrie So 
“by means of the twin rotentioueter R56 (R128), hen $h20,0. 
phese dotector input erroresignsl is equal to SOLD~ me!” 
potentiometers sre inetolled on the unit front psael with = 
| the "Balance ¥", ("Balance 2") inscripticn. The 2 Ochs 
fier plate power supply is fed through the voltage droppin . 
resistor RII5 (RI46). Since the operational swmaary eath2> 
follower current is approximately constant, the plate vole 7 
tage is net vary practically. The outpat driving voltsrcd. 1 
“are led to the plug flé pins IO-II and 12=3 fren the eater ‘ 
of the tudes, The driving voltage loads of tho enema) “3 3 
ond the chennel “Z" are & resistors equal te I koba, | ee at : 
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The conpeceienal channel ia provided te eoparate a ohczy 
whioh 1s proportionate to a percentage explitude Er rodalatica : 
of the input pulses end is Boy deyond upon ths wale? ‘ 

: amplitude. The positive pulsod, amplitude Ercaketc3. acs 
frequeney — and roourrency frequency net ants htt at 7 
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porcentege I,I%, axe epplied to the regime "A" detecter =: 
A.GeCe (the verlableemitube 19) through the aooket WN 276 
The detector functien is cexried out by the grid-cathode 
space, The A,G,C, 1s essential for exluding the output 
signal dependance on the input pulse average amplitudes The 
enve Lope amplitude corresponds the input pulse averege 
amplitude, when the A.M, percentage ia constant. Tho deteo~ 
ted constant compohent determines the operstional yoint of 
A9. So, the large pulse average amplitude detecting will | 
case the larze negative control Grid biasing and decressing 
of the tube gain, There is set the regime in which the 
outputs error=signal varyes less than 10% within the pre-sev 
inruts pulse’ amplitude veriance range, The regime is set by 
means of the tubo AQ screen voltage adjusting Coy variance | 
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of a resiator RY value), The negative feedback frequency 
aioe voltege is applied to the contrel grid, from the errore 
signal channel amplifier phaseshifting network. This 

voltage suppreses the errer-signal component, deternitied by 
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the palse recurrenee modulation, which case the perasite 
ance of the error-signel aaplitude and phases 
The compensation ratio is adjusted by the potentioneter | 
R170, The tube J\9 plate load is the time motor range | 
otentioneter R645 se the error-signal channel gein increa] 
ses as a determined fuzetion of tine, when the time motor 
is moving. The range potentiometer slider error-signal is 
fed to the potentiexater Es? * (0 egain" through the coupling. 
' enpaciter C1G, is ebrométganl caplitude and with it the = 
‘regime MA” driving voltors t caasonductance may be varied - 
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The potentiometer R67 slider error-signal goes to the 
selective amplifier input through the acemalay cloazed 
contacts 14 and 13 of the relay =I, The a¢loctive anplie 
fier (10 andi11 left half), provided for the error 
signal’ first harnonic selection, is an underexited RO 
generator. 
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” Figes 32, The selective amplifier 


3 The elective amplifier ia a Jestage amplifier with « 
frequency disorimins ted. ponitive feadback, The first tro 
 gtage diagram is analogous to the reference channel 
| sagas diegram. The third ‘tage is en Senet 
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resistor amplifier, Since the feedback voltage phase aapenae: 


“ 
r 
on a frequency, the amplifier phaseshifting olcmonte ohcould “ain 
| be set,80, that the feedback overall) phaseshift is | equal to I \ 
i : 360° at the error-signal frequency “© tn the regine “Ay t { 
os | and at the error-Signal frequency “&*" in the regime “Be =a 
| || .. The first stage has the 60° phase shift owing to the 
| | 1| ° phaseshifting network C26, R34, R46, R47, R4I. The second ~ 
stage carryes out the 90° phane shift, owing to the network . 
R43, R44, R45, C27. The third stage carryes out the 180° 
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phase shift. The feedback network C29, R52, R39, R38, ~- 
Carryes out 30° phase shift. approximately . To provide the . 
precise 360° phase shift, the first stage phase shift $3 
* adjusting by the resistor R47 for the "10" - frequency and 
by the resistor R46 for the "A" ~ frequency. | 
If a frequency is not cqual to "W" in “A*2regime or to 
"2" dn “BYregime athe overall phaseshift da*t equal. to 
360° and accordingly the positive feedback decreases. = 
The selective anplificr frequenoy response is ° resonance | 
curve with at the " W *-frequency in the regine "A" or at 7 
the * A "-frequency in the regime "B". The explifier. : 
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frequency response bandwidth depends on the feodback 
voltaga value ‘and ad, ste by means of the feedback divider. . 
(R39 Ae i tas = regine : and R36 in "B"-regime). | 
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through the coupling. capacitor 028, The two output antip= 


loads of the paraphase arplifiors The cathode and plave 
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When the 
retuned from the ni 
by means of the relay P.1, 


command WN 2 loaks, the Selective amplifier is 

= - frequenoy to the)» . frequensy — 
which switches the resistora 
of the pheseshifting network end the feedback divider, The | 
resistors R36 and 237 serve for a decoupling of the inpat | 
and feedback notworks, | 


The resistora Ra9 and B50 Peevide an essential bias of iad 
A selected and amplified error-signal goes ‘hia the loft | 
half tube J] 11 plate load R54 te the paraphese amplifier 


hased voltages are taken out from the cathode end plete | 


loads are 20 adjuated that both ef the oer voltages 
have equal umplitude, 

The paraphase amplifier cathode output erromsignal is 
fed to the cathode follower (JI44 right half) erid, The. 1a- 
ter Gives away the tracking beacon signal ‘throwch the pilus. 
connection “Es ~6" pin & and the K1~13U unit te the unit 
K40/2iP input, The seme Signal isa led throuch the sane 
plug pin 9 for e seleotive amplifier tuning and ean OPeran 
tion Konitoring of the error-signal channel rogime, 

The “B” error-signal channel consists of the error-signel. 
detector, the errermsignal 4.G.0, tube, the selective 
amplifier, the phsseinvorter (or pereshase aa and 
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__ Regine, The socket ¥ 2s videopulses, explitude moGalated 
" withy | q -froquexoy, are applied vo the detector A&, Tha. 3 

Gotector and 4,0,0, circuit operates malogically te the =| | 
"A" detector and A,G.0, eixouit; it 
_ The eapaoitor C23 charging tine constant detornines by eB 


| the divider B79, R73 so, that the cat erscmatco3y. 


adjusting: of the erroroignal enin'4n ths "DPaccst=3, 
- The erromeigual gc0es from the petenticester slidor srozsh 
the relay P=1 olesed contacts 15 ond 3. to the colectiva 





the cathode fellowes: The latins three are oocizA with the 
an error-signal ohenzel. The phascchifting notre is 
tuned at the "Q~ ~ frequency by the relay P«j1 in ths "B" 








intemal Tesistence of the grid-cathode: space of the tube 
A&, end the discharging tine constant. ¢oternines w the 
reaister R32 value, ae re 
‘The error—signal ws detected veltage ‘ds anplitica wy om. 
fi8 and lea to the potentiorster #68 through the espsoites - | 
025. The tube regine 1s adjuated by the resister C73 21 i 




















variance is less then 15%, whens the ‘angus Falco explitzia : 
varyes in the pre-set limits, 9 © | - Z 
The potentiometer 2.68 cram ~ crn") Seecue eos oo waif 
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tion contract BM 16. 7 . ) Oa rea Se 
The. range potentiometer R64 flier 4é in. the Agpictod star- 
ting position. The sprang - set 19394 contacts 4. art Ls ‘are Oper: 4 
+, When the voltage ¢27v is “applied to the plug "U5" pia 3, : 
| ("arop command”), the time mator starts fovingy - rH = } 
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! ‘The spring set’ 5. contacts 4 ‘and 2 became opebd | ana the start : 
‘ asgtiad ‘38 put en. end in the 3 Bec. time ‘eae ge “14 
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pin x I5 and from the divider R25, R27 to the soreon grid 
of the I.Fe last stage; so the reoiver is cut of?. 
‘When the regime "B" 148 switched on, the voltage -l47v 4s =| 
taken cxay from the ples 3 pin fI5, sinse the unit LI—eLTu 
“relay Tel ‘Pperates So the dividor R26, ‘R27 nocative noltcca - 
is ‘appliod to the A7 soreen grid only. In tho ronont when Hi 
‘the unit XI-9M strobepulses, having anplitude GOv - 150v, 
‘go to the socket -22, the J7 screon ‘voltage beonze | 
| positive, so the recoiver openB. 
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"RB, C23, RI2, C28, RI6, C33, R20. 
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. The network R28q "C45, deternines a tube potential distri- ‘ 
- pution: and inerenses the detector efficiency. The plate of 
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the detector is a. tube control. (bride 
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The control grid biasing of the cathode follower and of 
the firat Video-amplifier is obtained from the voltage | 
divider R66, R65,. R64. 


7 - 
< 5 
. a ’ : ‘ 
+ ; 5 * . . 
2 ane Pe Ts reat, om ia i 
mm LTS, aR AB ANY me ate aE ty J AT lt et. aii ae 
+ 
7 . . wt \ sie azuhe 8, . ' # é 


The unit Ki1-8u d.c.power supply ia provided by t the reoti- 


1) ¢130v regulated; 

2) +300v unregulated; ef 

3) -147v regulated, ea | 

The unit K1~84 Silament power supply is carried out by ' ‘| 
the special transformer "TP=1* from the V5v_ 4000 source. 


§ $ The unit K1-(" elementary dijngram == 
1. The seaching reyime 


When the Radar is switched on, the autoselector (o or 


- 
i ee ee ey 
Si ace hint Ge ed 2 ee gc a Cen 


an amplitude within 35v ¢ 60v and a pulse duration within 


O71 oO ye GaGe 





, : i aad 
. ; tee | lM mo seein we * 


4 . 
a A - ee Oe.  -a eegt Inibte. eee ee Oe —— .- Can —_—! a 


: Agate p alt 
ae e+ Bee re ee Me ne 






Tt at arden Paes 







S-B-c -R-E-T 





25X1 


= Le A : pene For Release 2003/08/07 : CIA- RDP78 -03066R000200160001- 1 1 2 = 


~-25X1 


' 
comes 

' iK 
1 


The a Synchro-pulse triggers -the multivibrator 10. 

: 7 through the buffer (79 left half), which ig nornally cat 
} | | off by means of a negative bias from tho divider RTT, RIB. 
a= t | : aun the synshro-pulee is injected the tube 49° lert belt. 

; cut in and produce the Plate lond’negative pulses. : , 
| The miltivibrator (MoV) Left hal? is ‘orally cat in, tha . 
| , right half is nomally out off by neans of @-voltece, whic 
the loft half current develops across the comdon cathode 
‘Wad R36, | : a ee ee | 


1 
.f 


{ : ; ; 
j : . « : 3 ayad _: 
: P, : * ‘ wt . a : 
, e ‘ “y - ‘ "e 1 4 
f .§ ' 7 ” 
‘ a 1- . 
: ha? Av ‘ . : + ‘ : ‘ r? 
i . a 8 
™~ ae te. . 
i +9 ‘ 
$3 t oF" a eta teeta 
‘ ‘4 ae, 
. ' e ¢ . 
. : ao ee 
hos ta . ' 
. * a 
£37 a re ati m 4 
engl 2 tay 
“ % 


te 78, as 


i‘ ta ces me ee he 
: fi | eg F ‘ 285 | i 
! fg | Et : a aS wef 
' ; 4 ee. Boo ae 4 

= 






ao | \ese Lew us. oe 









/ =e ts 
. , . TK GMP . 





Au " ie 
o** “beach ‘ 
> pba eee eo ~ nenarnh ae ithe stem. ‘acumen ae we 


, « 
V's, satis " HopMe iy, TOR TR, a "4 wiles setae 4 
| ' mn 


f. tae ane oF Sem gee he ame 
i 
i 
I 


ee 






-~25XK1 


ee ee eR ee EM em ETE AO ars vm TRE HE ee -~ 


t 
| 
1 


be ee ae ee ot. , ET 
s ors Pee Se ok a ¥ oa 





A-RDP78anoe0002004600¢ 


: ‘rie CLLEGE, GREG. + quTEniniinengiR ace etna en aE ee 


ae 
w 


. ' 
- < : 
. . : 
vragen EE CS EOE LILI IP AIST aS EIS AER teins 5 
pede Fn ahaa arm tani el Sal” tb ge am etal weeg or ta tia ee AE ae 


wie eamnblin a9, cet, Bde a de Oh mane oh 


a *« 
; “| 
4 Le 
‘. 
a . 


“\ 


aaa ee oe = 





Output of AIO Output of AIC 
left half right half 


eee ee ee 
: 


at eh 


sie. N 36. Timo relationship of multivibratore 


thes Cato ees o 


‘ . eaten 2 am ee A ei es - 
. q i . , 
| ; : Fs etek — ‘ a [ Peapala Tet 7 eh | 


i 
cares eotrtteee: O° va own * I : | 
? he 423 Hogeme: 8 Staral Sip ble 


' —- a -- serge Ree re 


ey hint i ee: Ob ae oe i eK Oe awe enya ene | 

= eye Pee. t Nia rp Maga 1} OM z 0 oN eer aeanine . epee > 
| Rod, CANT oe aed 

ee oediininnt - renters + ae au oe mbar aes ae agg 








Hi Va. sais ; a TaGaren : 1. 1G. epee ae em ee ees na ne 















7 
e - 
, 
; 2 % 
* 
: ‘ _ ff 
ONLI FO Pee Rt Sen aa ES 
* . ‘ , . : 
. * = ' aes 


: s 
de an eA liane Na tn = 


OEY; 


Nee eee wt ee tw een eee A earrret 





-_ 
} EF 3 
i 
ir 3 
Eo 
i 
i a | 
eed 
we 
: i 
: t <4 
ry 
a 
4 
; a 
a 
* 
rn 
re 
@ fag 
aes 
wa 
ta 
Wea 
ad 
fe 
1 
| \ 
4 a 3d 
: a 
i bs 
: ti 
me 
; mt 
\ wy 
tg 
i ¥, 
E | ee 
2a 
J ty 
e 
4 
s xe: 
a 
: i 
oa 
(4 
i az 
ha 
a te 
6 tS 
if 
48 : 
[ 
i & 
=" 4 
= a ° 
‘ . ; 
{ 
J a ‘ 
! : 
i 
qu 1a 
: 
& a 
; Ba 
{ 
} 
{ 


needed, ive. the longer ;ositive pulses will be made 


Since the transitron scartooth is applied to the HV. right 








Vhen oynchie=pulse ‘18 injosted, tha buffer plete nome 
tive pulse, transitted through capacitor C26 decreases & 
potential of the left grid und, wiia it, the current of 
left half. Bo, the cathode drop will be decreased ard a 
current appeersa through the right half, The plate drop is 
transitted ut the left half grid and the left half booze 
to cutting of, The “‘avalanche-type process develops, owpa ’ 
result of which, the left half become out off ond the shee 
half become cut in, . | ’ 


_ When the right half is cut in, the capacitor C26 bfcone to 


disohaxge soross the network poonsisting of the right half, 
the resistor 886, the ,owor source and the resistors BS7, 


'RO1, The negative resistor R91 drop voltage is applied to 


the left half grid and outs out the left half, Since, the 
discharging current is exponentially dvoreasics the left 
half “ grid voltage become to increase, | | 
The process lasts till the capacitor voltage becoma equal to : 


@ value essential for turnover of the miltivibrator. Tae :. 
- Bigher voltege is opplied to the control grid of the (10 


right half, the longer capacitor C26 recharge time is 
aoross the left ylate lead 238, 


grid, the pulse length will Be variating accordingly with 
the sartootha love | 
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“ithe raltivibretor catpat paises go to tha airrorentiatics 
| otroult RBS, C24, The difforcytiated M.V. pulses are fod to 


the ecuscol crid of the amplifier (JI9 right half), Aftcs. 
the “differentiating the positive pulses correspond to t-3 


| Weve. pulse. front edge and the negative pilscs correspe=3 


to the H, Vs: pulse reax sigs, The positive yilses aro | 


Une buffer Ji11 (amin ) ia saeeaedly out off Eby noone of ths 


Phe positive palses out in the buffes and the positive 


generater, which cutyut pulses go to the cathodosfol lover 


delay line A3~1 end the resistor RIG~¢ 


partislly supperdsed by means of ysero biasing of the axplie 
fier, end with it, a erid current. The positive pulses com 


| 
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. 
i 
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4 


responded to the rear adge of the MLV. pulses are separate’ | | 


at the plate | load B31, and 
grids. ; : : 2 a 


_ divider R92, R93 negative biasing. 


pulses appoer st the plate load RGY md at the windings of 
the pulse transformers} the leter trigger the atrobe 
bleckixgegonorator and the haif-strobe blocking-gcnorator. 
‘ane tube fi12 (GHIN ) left half in a half-strobe blocking- 


N12 (right half), the loadsof the cathode follower are the 


ihe cuthode follower outpat "nondelayed” half-strobe is 
waaihind to the pentode and soreen grids of the first 
coimoidense stage 44% (exalt 5 | 

The delay line output “delayed” halfestrobe is apeiios to 


the pentode and soveen grids. of the second coincidence | 


and thad fea vo the batter an ocxcrell | 
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! | ae. stage 15 ( 6Yt2n - 
: ine (627). the time delay of the delayed stzobe i 
! ve equal to 0.8 # 1.0 Boe, - ey 
| ‘ *: The etrab | a 
: Gbe blooking “generator 13 (6HM) is triggered 7 
: Ble negative pulses from the sl11 left haly, | bee 
sad : i. -_ The strobe duration is approximately 2 wsec. Shan The os 
3 strobe 18 applied to the cathode follower f13 (left holt) 
grid. The cathode follower output pulses are fed to: the ‘ 
mu! 
4 command N 2 Coinoindence stage slid ( left half) and to the | >}. 
. socket N 22, The rasistor R103 strobe is led to the mons { 
,, toring jaokf2. . , 8 
In beaching regime the MV. pulse lenght is periéatoaliy | 
variated from longer Value to shorter value and it (Carry 
- out the Variance of « spacing betwoen the synchro=pulse pnd i. 
eee oi the half-strobe (or strobe). — | a oe 
: 4 
! 
: 
! f 
; 3 
7 ae 
: i 
: i  PageSTs She transitren Generator diagrams |” 
| g TT - 
ae 25x11 
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; : The MLVe pulse Length variance is carried out by moans of 
: | the controlling cuscade J11 and fié left half, The onths?3 : 
| followox 16 (left half) with the oapscitor C3 are a nejae 
| tive feed back network, which connects the plete and the 
ss grid of the tube Ay 
' 7 In socohing regime the controlling cascade operates aS a 
: ; | transitron generator and produces the "sertooth”, which 
: ia fed to the grid of the cathode follower fl2 Cleft halts 2 i 
Let us examine a trongitron operation (see fig, 396 _ A 
| : Let us assuno, the Ji4 plate voltage is decreasing end the | 
: - gontrelt oie voltage is . Cmrere se (the fig. 399 spc 
. ; a=b). eat cae 
: When difference between plate wovenne { and satnede voltage | : 4 
| ' will be gmall, there will be redistribution af 8 tubs ~ . : f 
: current betweon the plate and the soreen grid 50, that a . | | | 
‘ soreen ourre:it beoame to increase ond, with it, becans to oa | 
: i increcse & voltsege drop aeross the resistor R1, The Supa | 
. : Fe citor 01 pecans to aisehanes through the soreenecathode. | 
: i - Bpuce. end resistors R3 and R4, She Cl daacherging ourrcat , ff i | 
| : devebops the negative voltage acress the recistor Ray t 
: ion - which is applied et the pentode grid end cut off the tubs ‘| { 
: ) aM plete current. tt leadgto an incressing of plate voltage | ( | 
| and control grid voltage and, with it, to the screen a | 
gurrent increasing still more, Than became the regeneratica | 
~ | Gone fig,N 39 point MD"), Tha copacitor C3 became to raat | 
i by power — through the R5, the cuthoie follower | ' i : 
| ooneueianenet 
| | ee ee hs ees: —— 
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| : rs ’ 
: | ae ae a 
sf ne Space and the tube /i1 grid-cathade space tt. } 
| 7  té L. the plate voltage value. — an “ 
: Tno JI1 plate voltage is increasing (relatively the cathotie i 
| : a voltage value}. The pentode grid nerative voltage ete j 
! | decreasing with the capacitor C1 discharging. When the - ‘ 
: ° pentode grid ‘voltage became near to the cathode sini 
the plate current appears ( the fig K 39}point "o") and . 
‘ davepops the voltage drop across the resistor RS, ee ‘ 
4 
control grid of fl. It leed to a new ae 
! ei redistribution ‘of the tube current, the plate eietant. vs : 
: Pe 9 
| 1 harply. noreases, the screbn grid current i tesroeaey 
| a Cae Oe 
[ Powe aa we 5 
: i: whet kee i ame, ie ae i eee &: by. ae aA 
7 pia, Magstat parade ae 
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-4nerease process {lens more. slowly. The plate voltage , — 
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‘the cathode voltage (£1839 point va") new redistribution of 
9 & ie by happened. | The regeneration starts and the PLOW - 


The forward stroke time 13 determined by the iek Senecaatt 
a , 
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hPea © hi OS. lw ad 
_ ena with it, the screen grid voltags inorerses, tha Capie 


oitor CI bdecume to oharge egain, and the pentede grid 
voltage. became jOBitives As © result the plate ourrent. : 
inoreases Still more, , 
In tho moment of plete current sis (point “o") the : 
control erid voltage becones suddienLy uezetive end practi- 
‘eally equal to the tube cust off value, 16. the cppacitor C3 
discharging network consists of the Lower souroe and Tree 
sintora R56, R23, B22, R6 only, As the onpscitor C3 is 
discharging, the control < grid voltage ig inereasing, the 


! 
{ 
e| 
plate current je increasing wine, and the plate voltage a 
deoreesing. If the negative feedback between the plate and | 






















the tube I control. grid will be absent, the process will be 
a kind of avelanche-type 4ncresse of the plate current till 
the goreen current. axeye te zero and the oe voltage 


’ 


Owing to the “ghrong ‘pezative fecd. ata the. plate current 
decresscs slowly also. When the plate voltage is nesr to 
cess will repeats The gapaciter 03 charging is carried ost 


in sawtoeth back stroke vime (03 charges till the f\I plets 
ieee aes be reached). ‘The back stroke time is deteruined 















by the time canstent OI (R34R4)« 


of the network C3 (260B56+R224223) 0 
{oe transitren outyut sartooth period 19 Goterainee with 
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id biasing which is oF 
the ganorator | control | er Parpr6. 
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i The tuve J) 2 left bolt (sedeh atert tabe") serves for 

q trandiiting the control cascade output signal to the U.v. 

4 control grid. In searching regins,’ the cathode follower 

a output sawtooth is clipped from below by musns of the grid 
4 ‘ ourrent of the tube JI6 (right half), which has a common 

. load R14, #15, RS with the tube Jl2 left half. Se the 

4 sedohing start point er the minimum searching limit may be 


changed by means of the potentiometer R53, Besides that the 




















oh maximum limit of searching may be changed by means of the 

7 potentiometer R12, which provides the biasing of the U.Ve 

a - eontrel grid ond, with it, the M.V, pulse Lenghh. ‘the po~ 

| : tentiometers R12 and R53 are pleced on the unit front 

‘I panel with inscriptions: "search range” and "search start”. 
t e input echo~sigaal goes through the socket X 23 ond 

: the cae Cit ona C50 to the coincidence stage A114 

z (ern eft half), The tube is normally out oft by neans of 


a nogative biesing trom the divider E107, R108, RIII and 


-. zero plate voltage. When the echo=ypuise is ayplied to the 


grid end the strobe-yulse is applied has the plates the 
tube is cut in and with it, tho negative voltage ie deve~ 
loped seross the ‘Load R107 . The later charges the eepacitor 
C51 negabively through the resistor B106¢ When the acho~ 
anp1i tude became enough the voltage out off the 


the relay P-2 winding vocane ourrontiesc: { 
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 gupe A15 end with 1% 
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the relays FT and. Ph decane carrentlesi, 


the contacts [ and 2 became epen md 
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' the negative voltage of the eapacitor C51 (or at the tube 


404 a 


Byun rs. 


oft the cathode follower N6 (right half), 


(SANS: grid negative voltage to provide the relay F2 velfase 


- the echossignal: disappears. as 


operates im the deo. amliticr 
oe Pes 


+ oes i 


“SF. vs, uo 


ee eed 


2. 107 ee ( “107 


Which causes the following awitchings: 
I) The relay Fal through the closed contacts 1 and 2 


feeds the comand HW 2 signe) (+27 v.) to the plug connection 


- ihe, : 
2) Since the relay Rez contacts 6 and 7 ure open and the 
contacts 4 and 5 ere closed, the slider of the potentiomot 
R24 “Bearoh speed” is disconnected with the “saccumlator” 
Capacitor, when the large capacitance C53 is connected in 
parallel with the eapacitor C6, 
3) The relry Pa through the closed dontecte I and 2 cut’. 


The clipping diode Jia (right half) limits the tube 


time’ independance frou the echonpulse amplitude, The Clip= - 
ping im carried, out oy means of the diode cutting in, when 


7 eri decors equal to definite values 
The tine constant of eapacitor on discharging through 
the resistora R105 end R106 provides the tube JI15 cutting 


off during 2.5 * 305 seo (tha command K 2 cutting off delay 
tine) efter the: eohoenignel disappearing, As a mocha result 


the command ¥2 is not outt off during 205 « 305 aco after 
‘The anes sadam jecics consists ins ‘the gtrobe 
delay tine changing, depending en the echoasigzal delay tine 
relatively to the synchoxpulse. In tracking regine ‘the tine 
discrininator vecomes to ope cate and the odixtrolling cascade 
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The coinfidence stages are ‘the type exen Ba ia eae 
NlSe Both of the stages are normally cut off by; ‘ants, the | 
negative biasing of the pentode and control: grids, fron the | 
diviiers R52, RAT R36, R57, R46, R476 The -aavater R43, "Red. i 


4 


‘ et! 
al 


4s ‘applied to the control grids from: the acoket | $3. — |" 
The positive nal fastrole pulses are applied. 1: the ~~ 
and screen gridse : : a : 

The difference detector is a type 6 ‘x. ie - asiple Ghote : 
tube fi3e Both of the d4ode are normally cut, off. @ he righ: 


ona is cut off by the plate voltage approxishply — 


9 -50v; the left one ~ by the cathode voltage. egnal - 
Pe, 9 


— to +100ve let us eximine ‘two: time ‘araposttion ; 
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~_ Oa TR BB 
of the half-strobes relatively the echo-signale - | 
| + The: firet case is when the echo-pulse coinciies with the 


. nondelay¢a half~strobe and is not coincide with the 
delayed hal@-strobe. AS a result of this disposition, the 
i tube f4 output negative pulse will bo produced. The pulse 
—_ it - ‘amplitude depends on the overlapping ares of the signal- 
an pulse rand the balf-strobe. The coincidence pulse cut in 
the deteotor right diode. As 6 result the “accumulator” 
! i -* gapaostor C6 will be charging positively. The capacitor C6 
: voltage depends on the coinsidence pulse amplitude, Tne 
or pathode followel 2 (right half) grid and cathode potentials 
| ‘pecane to in orcase. The increasing (48) transitted to the 
gontrolling cascade fil input. The JIJ plate current 
ehoeeaeine speed became to inorease and, with it, _ 
‘half-strobes pecame to move more rapidely. 
| "y¢ tho echo-pulse coincides with the delayed half- 
 gtrobe, the left diode 48 cut in and the capacitor C6 will 
be charging negatively « The negative voltage, transitted | 
! / 9 the controlling carcade input,. decreses the fI plate: | 
| 
} 


~ 


al snoreasing speed; it carryes out the transi tron 


goneration atopping- The controlling cascade became to 


le 


-eperate £n the de@e amplifier regime « 

The *acousulator” voltage which is a result of the 
echo-pulse tracking dy namies , is amplified by the controlling 
cascade, cathode followed by the 2 left half and aryEeee 

e $0 the multivibrator fio control grid.. | 
| The -MeVe ‘pulse Length and with it,. the strobe delay” time > 
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The echo-signal placed aproximately simmetrical relative? 
the halfestrobes and the accumulator voltage is ncar to 


zero value, Since the Qischarging current is equal to the 
charging ones In the tracking regime the echornignal delay 
time is decreasing continuodsly and the C6 Soitaze/as _ 
within 0.3-0.5v. | 

The "acoumulator” voltage adjusting is carried out by 
the potentiometer R23. The potentiometer inatalled on the 
front panel and inseripted as “acoumulator voltage". 4 
When command N 2 is Locked on , the capacitor C6 potential 


should be set equal to zero to compensate the nonidentity 4 


of. tho tubes and the. cirouit clement of the time ciacrins~ A 


ry 


nator (tubes B3, 4 and iS )« tt 

When the echo-signal ig lookedon and the command N 2. oan 
is cut in, the relay P2 disconnects the slider of the . ‘ 
scarch speed potentiometer P2I from the salvia iia : 
he (right half) grid and connects in parallel with the. | 
capacitor C6 the large oapaoitance C53. AS a result tka ie 
“acoumulator” time constant io inoreased greatly. Thanks oo” 
to that , when the ecoho-pulse disappears, the cathode | 


follower fi2 gria potential elow increasing is. provided 


(hy means of the acoumlator capacitor recharging) and fo 
with it, the half-otrobe moving is going on with the oc53 : 


speed and to the same directions, — : | 
So. the time constant increasing provites the speed memory . 


of ‘the “echo-signal trackings | | _ | ! 
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i four fulicave kenokra Ju Ans gostifioers, Se exyackt oe 
{| sndnotshee I type filters cxe'at the cutyuts or tot, 
rectificss. The +300 wv unrecalated voltage. is token + 4 
|| dumodiately after the 2jltcn ant $ts valeo Day bo peat 
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the unit woree supply ia carried out by the voltages: | 


4300 v unregulated, 
#300 v regulated, 7 
-147 v vegulated. - 4 


The filoment power supply le carried out by the 
isolated filauent tranfernar, ‘placed im the unit ELLIS, - 
Tha all voltages are led into ta the unit eheeugh =. oe ey } 
plug connection U) 4, | oe 





The unit KI-10M output voltages ares ele 

I) +300 v. unregulated, ‘loaded by 63 mag | a: ie 
: a : a ; . 7 Rs yy 

2) +430 ve regulated, loaded by 152 mas _ ee | 


3) 4300 v. regulated, londed by 92mmn 
4) ~300 v, regulated, londe by 13 ma; | eo coy a { 
5) = ARP v. regulated, loaded by 2G ma, — | | - 
_ -The 115 v.4000, primary fed the transformers ‘pal eis re “ 
Ty a2, The first one oarry out the high voltage to. food, the’ 7 
plates of the kenotrana and the regulator tubes. The plate 4 
4 transformer has a primary winting taps, which provides the | 
;  bigh ‘yoltage variance, then the unit is sdjusted. nae 
| te The transformer fpr secondary yoltage goes. to ti 


4] «= by ‘the series resistor ee ‘The resister R2 tn for the 
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As (6min type) 
- an. the previous peotaziers. The tiibe. “681350 1 both triodes are. 





a4 ‘safety sake, sinoe it take out a residual charge frou the | 


capacitors cr and C2 after the ‘rectifier ewitching off, 

The -147v voltage is taken out from the stabiiovolt 
crsfa (A1I3), whioh is placed atthe -300v regulated recti-. | 
fier outpat. The “18 value is determined by the - stabilovelt : 
ergn ( f§/r3) oharacterictic. The regulating circaita, of the _ 
all rectifjers are | identical. Its pperationel. principle b | ts 
consists in voltage ‘absorbing by - ‘the qontrel.ing tubes, | < |} 
which is in sories with the loads ¢ eh 7 

The +300v pnd -300v. vol tage regulator otronits congiste c. 

the type 6 HI3Ci tube J17 the type 6xKin . “tubes fis and a - es 


and the ¢rgn stabilovol ts no and AI2. The. tube AT an | 


absorbing tube, She tubes As and ‘AIT ‘are deo. anplifiers, . 
am the Cran type As and fi2. are a reference voltage | : 
source. The *30¥4. regulator tubse, m4 (6. ‘HIZC type). eng Si 
carry. out the ‘same funotions as they are 


gonnected in parallel to provide a vee & bod current - 


passings = ee eee 
The stabitovelt 3° ‘voltage: divided ww. R35 and ns6. is 
using aes a reference voltage source. of that | rectifier. ee * 


#4 a 





when the output egies voltage Yazy tn: soe - pee at 
oaplifier: eid, yoltage also VEY». ‘wince. ie is a dif forc:20 . nf : 
eaveiat the ‘part of the output voltaga” pnd the constant , .. 
— valtage of’ “pae. stabslovolt Cran . .¢ This difference 
voltage is amplified by | the tube GHSE ie and copie to the 2 { 


‘ 


*. 
* : a eee 
2 ; af os . 
: ’ “ P af T. . _ . 
ee aay Seas Ss. Gade ; 
n * a” 
t ™ att tas i Nore eres 
ie + tenis oe idee lier sore — + _—-ws : . 
fa — . ke sh f 


sate phat pipette Sat a ~ :¢ 
Bees a ros . ae 


a at ee NY 


as oa bie, Viet ff’ aad | | 
= controlling tube 62130 grid te change (> its voltsge 
. drop. Let us exemine the couse, wien the 115 v primary 


“ 





woltege is increased, It couses tie rectified voltsre 


‘piasing end with. it, the internal resistance of the 
“controlling tube will be increased, The controlling tube, . 


“voltage increagins before the rogulatery i.e, the later 
«WALL be compenseteds’ » 


| voltage decreases. she. deGe amplifier grid nogetive biasir3 
controlling ‘tube 6113¢ grid negative bissing decreases. 


“absorbing of she tube GHI3C will be decreased ty the * vaics, 





- 113 = : : 143 pho 


{ 





increasing end with it an anplifier Grid negative bias 
decreasing and the amplifier plate ourrent and the plate 
drop voltage inereading, Ae a result of that the negative 


internal voltage 4rop increases by the value equal to the 


iste pee D ae 5 aC aad 5 
- Vie pate ldo ean, ena a ee ell” . _ 7 


When the primary veltege. decreases, the rectified 


increases, the plate ‘current and drop decress¢ ani the 


Ag a result of at ‘the internal resistance and the voltacs © 





equel { to the reotific’ voLtege decros0ing. 7 
; When he toad current decreases or incrensés, the 


: * . : 
n 2 , ay _# £2 


. | “rectified voltage. also increases or deoreases or deorencc:3 | 
cs and ‘the regalator gixonit operates gust ea it a3 describe ‘ 


above. , The yoltege rated values +300" v -300 Vy. 9130 v cxD. 
e- 


met ty sean. of 6a explitior tube grid biasiz’s wondencos 


which’, is ‘carried out ty. the varichle csoistecs BAZ, fa. 
fo sayreve’ the. reatificd voltage stability. €2 rarcculates : 


eo tase porss ero egiic’ alce to ‘the GeGe S- ecmhagice: exics 
vo 


fre tle yoLtage | eivicers BR, n6, R25, Bo the iczat volt: ~3 
‘saeiecseoe aya the ‘eGo axplifior Ovid, She 
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To decrease the output voltage pulsation the capacitors — 
C6, CII, C16 connect the positive terminals and the dC. 
amplifier grids. To avoid a self-oscillation of the 4.0. . 
amplifiers the large capacitance C7,CI2 and Ci7 are placed 
‘gt the output. 

| To obtain an operational stability the resistors R9, 
‘RT, RIT, R26 are placed in the grid networks of the 


controlling tubes and the capacitors C10, CI5, CI8 
| shunt the stabilovolts. : 


The resistors RI9, 228, R20, R29 serve as & ballast | 


” vesdstance of the stabilovolts and provide the normas 


current of the stabilovolts: fli2 and fi9. To avoid the . 


 gwitehing on interelectrode breakdown the controlling 


tubes are shunted by the ‘resistors R5 and R34. The capa- 
citors C19 and C20 are provided to decreass the output ‘, 


% 


pulsation. 


§ 40, The unit K 7-LIM desoription 


The antenna KIeIIM description 18 given in the 


chapter Vie. 
$11 The unit KT-I2v:_olementary diagran 
ik apc RE 


yz, the triggering pulse amplifier. | | 
sitive trigsering pulses, which have an amplitude 
The po 


amplifier A2 (Let 
put palocs £0 *° 


t half) grid. The negative amplifier 
the maltivibrator AI left plats. 


out eceive their operation voltege through the 
Tho plate * , 
gilter R6, o4e 


—a rv _ oO. 
aie 
ae en a a —— 2 
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| | oF ; tr | + see : He . a , Pe sr AP tae AS 
ean | 2e The dot multivibrator | 
ay % 

fs The double triods Ar is a single Btroke multivibrator, 


1, Wadob 1s triggered by the pulses, applied to the plate. 
“the Wee makes the positive pulses with length equal to 

- T10 ph 500... ‘The MeV pulse. Length may be variated by the 

: “* goststor RI4y plaged in rid networks When the frequency ge} 
i at ‘aveltage is applied to the MeV, grid, the operation regine . 
{ " changes. so that pulse length is variated within 220m sec 
es relatively the ini tical delay ‘time e | | 

y's ae e Tin "B® regile, the ‘vommand nN 2 (2ty) 18 y applied at the. 


es 


A io Weve cathode ty the olay R2. this voltage out off ‘the A r 
paw 5 e.. a s | 
ee f left half, sion tha righ half became %0 operate as an 
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ale ad ' amplifier. The output: pulse length ‘became Sater approxi- 


Vis C. mately I » Be0. ote | as . 
of, ewe ue | 

" ae _ oe Thy: ‘dtgrorentinte’ pulse amplifies ! 
Fgh? 


# ape ‘The HeVe output. pulse 15 diffentiated by the notwork 
i ‘v7, RI2. After asirerentiating the positive pulses are. 


4a ourrent of the amplifier, ‘since the 


; | elapped out by a st 


", blading is equal &o 
fled’ and fed to ‘ghe normally cut ore blooking-gonerator A3 


a | 
} grids 
Fgarseel ae ? © ; ‘ . € 
: o - de The. 
ae he | ‘tube a3. -Left , halt is a Slesiines generators” The 
ae 

oO eporating voltage through the filter 


“plate receive ste 
a pia ox “abe As 23 is cut off by positive voltage | 
i mere ; ‘ghe © cathode gron the divider 2, ‘RIe The positive 


sero. The negative pulses are anpli« — 






applied. to 


S amplitier “output 
he" gube. 


=e 


pulses applied to the Br oer Se Reng E eros: 


t and trigger an osoiiletion. 
' grid cut in 
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|. @hd blocking 


-° elementse The tube is supplied by the high voltage reatifior 
| which 19 made as a Latur cirouiting with the tubes quae 


| is a cavit 
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-generator output Pulses are deleyed by 
pulse length. The tube A3 


the negative pulses, 


the SV. 
Yight triode 18 aA diode olipping 
The diode is boaded by the gathode 

resistor R26. This circuiting improves the 


' 


block ing-generator 


output pulse Shape and is a decoupling between the pro- 


blooking-generator and the power b+ 0cking~oscillator modulator 


Se The blooktng-oe41 lator /aodutntor/ 


Thr power bl ocking-penerator N4 ( (K-30) carry. out is 
modulation of the U.H.F, generator, Tho blockingrgenerator | 


‘is normally cut off by maans of large negative biasing °° 


(across the resistor R23}. When applied positive amplitude 


out in. « 


‘The sitpat pulses amplitude and Length are determined by 


I20v - I50v pulses at the arta, the blocking-osot1lator ds | 
the tube ([M-30, the pulse transformer and other otroute 


. The plate voltage 1s approximately waqual ta 2500v > the 


sercen grid voltage 4a within S00v - 850v ; both tho voltage” 
are obtained from the vol tage-divider network formed by | 


R50, R31 and RIT» 


6, The U. leFe oscillator ee 


ner arin rman 
The ‘osetllatox tube 9 ia the metal-ceramic bene rier3G . 


tube grounded grid circuited. the onoillator plate Circuit 


y resonator. Tha grid oirouit is a shorteaircui tec 


section of a conxial Lines the cavity oiroult has two tuncro 


provided “frequency and onpling tuning. The trequonoy tunir:, 


4s carried Sat by means of the rod with the dink-ohaped only 


¢. 


Aaa ar ee bint ORSON, 
BS sa ee cca tases " t ry CNIS eermOrreEERG samt. sian, 
1 wa VET a 





fo a wp eae on papi gt Rat TEE ONT 












25X11 


ee ee nent i le a me Ae Seg ta ee 
* 


ne cy tk a ee ee te a Se 


{ 


ae EA as ern 


oa 


(ie eH et Repeal en ae, RITES in 


1 e 
ws 


. IgReReeC tree ene stub. The oontrolling of the antenna coupling 














- aa Pa ans ae ' : | ws OL Sa a Ne, : 
: “6 oan one - “ cere . Poy ; Jhiter Tait. Nacsonre aie 4 





‘which is Led into the cavity. The disk position variance : i: 


’ provides the plate oirouit aaeeonce variance and, with it, 
, SINCERE TENE frequency tuning. 


é 
a 


The antenna Coupler is also a rod types The rod is bedidoa 


i 
sah Si ibitlea penece den sarin ASM teen way oe 


| 
that an inner conductor of the output coaxial live with. the — ; 


" may be carried: out by leading in of the rod and algo ‘by 
‘changing the short-circuited stub Length. The oscillator <7 


tube is plate modulateds. When the modulating pulses aze 


Z ” absent ‘the plate voltage is equal to sero. S0,an osoiliatica 


is only when the modulating pulses ar@ applied to the tube. 


 gatter C2I, R27». © 
Read supplied by. 
ey . regeives its 35 





% plate. The Uli. pulse length is determined by the moc a ia 


pulse Lebgth ‘on the whole. The modulating pulse ssiplitircs 


Fl provided an intensive oscillation mst be equal to 9 1660." 


7 approximately. a oo cur? 


Tho antenna KI-J IM loads the oscillator and 4s” oo 
with it by type PK-47 UsHoFe cable, which ‘length ia © 


"The unit Ki-I2uP 18 supplied by the AiGe IE5¥ 200 oy 
: The voltage fed the primary winding of. the ‘trenaso: 


* which is placed in the unit. As it was monshion” ; 
oe rectifier is a kind of Lature oirouitings we 


supply of the other “tubes. (excopt the dh ogy ol? 
) 46 ‘enxrixd out by the ordinsy 


e ~~ 
Ch SOY 2 


ReFe osbillator 


_ rectifier 6U5C. TO decveas0 the puleatica, ehoe7 ao 


0226 he: UeVo and anplifior ae 
the 250v - 280¥ voltage. Tho prosbi" = 
0 - *yB0v vontase al the secre soe a 


: 4 A 


before the ‘ranters 


j 
es. - | | ——---— 4, 
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“To obtain the nominal Value. of the carrier frequency , 


3 | 
, osesilator tube shoud be heated ae 


{ 

| 

{ 

jo 
preluminary., 20 before the} ea 
. wade ‘switching | on the heating voltage is applied to the whe - : 


ri-t36 filament. the #27v. 46 given to PT’ ‘through the 


vn * . we - 
i t,o 





plug ‘WIS, pin I2.' The relay PmI commtates the filament 
+ supply from the transformer filament winding to the plug wer 
pin IT and ground. The heating voltage (II - 1165 v) ie at ie 
the pin II. After the I5-minute heating the +27v is taien moe 


away, the relay releases and commutes the tube M138 


filament to the transformer again. After that the unit i 
' yeady for operating. cae, 
Slne.. wt . | ie . = ; 

_§ {2. The unit KI=T3M elementary 4 iagram a ee 
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The mean part of the unit KI-I3M aeevas consists of 


be 


= + 
e ” 
1 ‘. 
. * 
EN a at a 
oe cee te sonra tne aes ogiamea 
ge re eS wet 


malate Tey 


the junction oables and the sevonteen plug conneotion. 1 ee 
The nine plug connaotion are provided for bonding with..the Mt ee 
Radar voits (WI ¢ U8, I5). the motor-alternators UA-2508 


+ ty ‘ * 
ve” 


_—e 


and MA=500M making the AoC. Tl5v 4000 voltage are Jointed : 
with the plugs we-t7 and W-I8. The Radar is power supplicd . ay 


a 
. “2 enc : 
(-enpoetiamSime-eutema emia re ari Vinten Mie, - nents — ar tar 
~ tt eet. a ae ae E 


| by, the migsile-born 27Tv source through the plug U-14 end ty 
the unit KI-I0M five rectified voltages through tha plry (2496) | 
Tho Radar may be conneoted with the mother-cl4p mont toring” 4 7 
yd DK-I7¥ and with the bench board K-I09 by means: ‘of the : 


x 





| bon 
plugs U-I1 and Ul-I5 acoordingly. ‘The plug conncotion er2 
Seon for’ conpling AN K-5BR. There is two type re 4500.002 ; 

elays in tho unite the relay PeI disconnects the “I4tv 

Yr 


‘network, 
| ai monitoring with the command \i 2 imitation by. means ‘ 


' the 


when the command N 2 lock on or there ia: a ‘nother- 


coast DK-I' THe 
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The relay P2 provides switehing of the motor-altermn~ 
_ tors MA~250i and MA=500M. The switch €5I" 458 connected 
_ with the relay P2 winding - When the Radar should bo 
+ ewhtohed on by means the ‘board | K-IU9 switch it is necessary 
| ‘to ‘bot the togglo-switoh "BY" ‘an the position "On". So the 
> motor-alternators will be’ Switched on by giving the +2%v 
, trom the board K=109: to ‘the relay winding. | 
| ; It the board RKel09 4e not wsing, the switching of the 
"7 motor alternators 16 Qarried: eer by using the toggle- 
*" gwiteh "Be ene | | 
* The Switoh “Ba” provides the unit KI-T sucuutas ON. 
bee ewitoh "BS" providen, ‘the unit K1~12MP switching on. 
. «She variable resistor Rt oarry aut the precise setting of 
“the MA- 5008 output. voltage: Since RI is in the exitation 


aan net work, <8 value variance governs tho MA~500u 
“output voltage : 
“ the Variable resistor R2 Qarry out an analogical 
| - funct: on with 8 relation to the motor-alternator MAW 250K « 


‘The transformer TPeI provides the unit KI-gu tube filnmont 


Bupplye 7 
The. unit proservation from on accidental foilture and — 


- " shorting. of the conductors is oarried owe by the safoty 
fuses in the 420V and T15v networks. 
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 ¢ramework by means of 14 sorews. To fix the units in the 


shield ° 
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CHAPTER VI ‘ 


STRUCTURE OF THE UNITS 
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1. Unit Ki1-0 





a el 
bea ea Oe a) ee La) 


The unit K1-0 (shock-absorbing framework) isa 
rectangular cast-in Trane, having pockets for installae- . 
tion of tho units K1-5MP, K1-6M, K1-8M, K1-9M and | 
¥1<10M. An aluminium bottom sheet is fastenod to the 


ap a tan te eS 


epee: ee ae we 


. 3 
ce meat fr oe 6 ty bs Lae ar * 


framework, washers are fastencd on the framework bottom; 

studs of the units are introduced into the washer sockets 
To fasten each unlit, bushings with the thread M4 are 

provided at the framework top part. The front and rear | 


sides of the framework are covered with dural holed 


Sat at | tla pe ii 


On the right side of. the framework thore is a boss 
with four fixing bushes to install the units Ki-e4al and 
On the samc boss two brackets are fastened to 
ne units Kiegal and K1~46N from mechanical 

ere 48 four floating bushings with thrend UG, 


damages 7h 
gestined 0 fasten the units Ki-4au Ki-46% in the 


of tho framoworke ae 


prevent % 


ri ght wall 
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ee 


The frame of the 





fremowork has four ca on ite 


| the right and lert Sides below) 
are to be mounted on 


of 
The 


cornera (on 













‘the bosses | 
Fastening 
by means of. bolts Néx20. 

himblos are to 0 be placed 


the shockabsorbers ADB, 
the frame must be carried out 


| | Radar grounding orosspiece t 
{ ., under the bolt heads, 


On the right wall 


of the framework the Radar soma: oh 
d a 
tion is fastened . ~ 


with two screws, 
in installing the’ framework in an object, 
layer foamed Yubber dampers are to be 
upper framework gornexrg 


“Kee, " malty 
installed on the 


| to prevent ‘ieplacencnt ‘of at 
along the axes "x" and nae i a 





2. Unit KintM or ce 


The dielectric rod, the waveguide 





atapter and the wave.| - 
guide are fantoned on a special bracket. The bracket is 


ant integral. with the bane. The base has four hdles by 







means of which che. untt is fastened to the TkG™. A a 






cap prevents the dielectric rod from damage. 


‘The c cap ts rust be removed ston the untt KEtH Bo to 96 | 
| installed! _ ! i. eee 
The waveguide erids with round flange, having thread, 
There are locking ‘screws on ite ferrule to fasten xigidly | 
| ene antenns to the brackat. 
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Se Unit K I~3)! _ oe 2, “ 
eo a, 


Th 
e unit Consists of copper weldless pipes (24 ma 3 re} 


Crouseseotion). All the seotions are interconnected by* 


means of flanges, fastened with four screws. On one side 
of each Connection an ordinary flange is provided on | : 
other side @ choke-flange 18 provided. The connection a 
this type Staves off Uell.F. energy loss in the Joint. Top’ 
part of the waveguides is painted to prevent from ‘moisture 
effeot. A ciroular xubber gasket is placed in tho choke. } 
flange socket for the Samo purpose. There are sone 
unpainted belts on the waveguides. The belts are destined | 
for the furrels, fastening the waveguide to. the "KC" body. 


i@ 


One section of the unit is made ina pleated form to 
prevent the units Ki-4aM and KI-3M from damage, when the 





kadar KeIM, installed on shookabsoriers, is maeerees to. 
es = 


~~ 


. _. 
‘ghey cee te ye See te 2 er met 4, . 
: 2 as ee % a =". 


4. Unit Ki-4au 


The unit is made from waveguide pieces having: the a LF 
oross-scetion. The mixer section input and saieak cease. 


as lateral arms of the doble triplet end with flanges. bee 
The mixer section output ends with choke-flange. end the. : 
kiystron section output ends with plane flange. : a4 
A klystron holder 48 instalied in arm 3 of the doble triplet 
A klystron nolder 15 manufactured in form of. cast eylinder 


‘ —_— + ‘ 
a pail gee oe 


with a cape 
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“  Ory8tale The signal érainage is carried out by moans of * | 
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The mixer section has a special pocket to install tm 


a UsileF. cable, which ends with an angular plug. The mixer 
chamber and the klystyon section are fastened to.a common 


pe metal plate on brackets. A ({-shaped bracket is placed on 
the sane plate. The bracket serves for plug-conneator 


a : fastening. The plug-conneator is ‘used to fead filament 


- connected dirootly to the mixer housing, and contacting 


. fhe 


gtud 


‘and. plate woltneor to the Klystran K=38. The plate is 
fastened. to a framework bs" means of studs and screws. 


Se wait KI-4bM 


The’ unit is nade,tron two. wivexiids pieces, having the | 
seme cross-section and connected 50 that the wide end of 
one piece is matched with the narrow end ‘of othor piuce. 


. a; 


The. pioces are connected eleotrically by. means ef two 


glotsa of the antiphase coupler 


The orystal holdex consists of an binding ianeadiy. { 


assembly, {npulated from the housing (de0eimpliad). | 
orystel holder ends with an angular contact, which is 
used for connestion of tho crystal mixer to the IF. 
pressplificr. fhe input and ourpus of the mixer seetion 
end with waveguide . flanges. | | = we ‘. 
_ She mixer seetion is fastened to a metal plate on 7 
The plate is fastensd to the framework vy Bogns of | 


egoiete. q ’ 
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: | 66 Unit Ki-5KP 


The unit K1ie5KP is a brass Chassis, on which are loca# 
ted all the cirouit components. On one side of the chassis 
the unit tubes are fastened, on other one the mounting | 
elements are fixed. The unit tubes are protected with 
shicld-holders and are located in four rows in accordance | 
with the unit channels. There are tuning plungers on the | 
tube side; the plungers are used to tune IFA circuits. 

- Besides,. filament transformer with its filters is fastened 
on the tube side. The trasformer is covered with a shield, 
Monitoring jacks, looated on the chassis, are used in tunic. 
the unit. All the unit components, fastened on the tube 


| 
side of the chassis or on the unit front panel, have 
appropriate engraved inscriptions. ; 
Tho plug cknnector 77 is located on the unit Fecnt 
panele The connector 7 serves for voltage aupply to the’ Ly 
unit and for connection of the unit K1-5iP to other units. 


On the unit front panel the cable 930 plug input jack, tho 





7 plug output jacks of the synchronisation channel 26, 
a :  ghannel ES 427 and ohannosl AeF ae 29 are located too. 


front panel the switch 2. and axes of the 
On the unit "cycle Of blocing €.% _ =manual" 


Do : Lal eChu te Ste 

: , potentiometers "NOpNOk eOhEXP og De 3 ARC 
| TAGS ove mnountede The potentiometers "PYWHe “ and "A: UK* 
: i} 

ee : ‘¢ ysed to tune tho unit simultansously with tie unit 

| are | a 


K iad ake 





Lo | . “ro Fr Rass TOTO CHE RDPTETOROOTOTTOT Release 2003/08/07 : CIA-RDP78-03066R000200160001-1 fF = 25X71 


'. Ghassis tubes, capacitors (TT type), potentiometers 


“Plemont transformer and other components “are mounted... 
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To facilitate the unit output voltage monitoring, - ee 
noni toring Jacks are mounted in Parallel with the UHF © te 
output Jacks. | . 

The unit has two shields to avoid stray couplings 
betwoen the channels. The Shields divide the unit in 3 | 
Compartments. Fach compartment serves for one Channel 
mounting. The undt cover is fastened with Borews which 
ensure ‘roliable contact between the Chassis and the Cover. 
The unit is fastened in'the frame by means of special 


crews and studs, 
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The unit chassis 4s prude from dural and has the follo-~ 


‘wing dimensiones: 250x296%120. On the top side of the 
‘R170, R147, relay P3, pulse transformer BU4-720-001, 


Phe time-motor is fastened on tho chassis from above. 
On the front panel the following rotentiometcrs are — 
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The knobs of: the 


| potentiometers "Auplificatian "D” and 
“Aaplification “Hn” 


have limbs with divisiones. | 
On the front panel of the unit the Plug céanectors 
eS and H-6, UHF plugs $24, $25, 26, $27 and ;228, as 


, | weld as the monitoring Jack "Kl cnaxp.* 
| | mounted. 







“CF eynohr” are . 





|The unit mounting 





Side is protecled ‘with a eovas: 
which is fastened by Menns of screwe on éech side and by 
uadng Special screws ‘from below. 
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8. Unit K1<7M 


The unit Kie Tu structure te described in whe. elementary 
acesren degoription. 






9e Unit K1~-8M 
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The unit is mounted as an assembly, scnsisting of ae am 
subunits: Ki-8aM and k1=-86M. 






The unit. Ki-8nM is located directly on the unit KImC7: 






plate. The unit 18 a completely shielded box. 
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The input circuit is mounted directly at the oryotal | | 






. - and 4s connected to the latter by means of a UUF plus, 






The output cable is built-in in the chassis, othor coc 
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of the cable has a plug to be conneted to the unit BIRO I. 
The unit K1-80% is a brass chassis, On which «12 ths 








oiteuit components are mounted. On one side of the ren 
the unit tubes are fastened, on other one. the mounting 







elements are fixede 
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The unit tubnag are protected with shields. On ae tube 
Bide thore are Plungers of the IFA odrouits and the tila-. \ 
, went transformer is mounted, The noni toring jack 5., 4s 
_ to be used to tune the unit only, On, ? 
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All the unit Components, mounted on the, tube aids of tho 
chassis or on the unit front panel have appropriate engra= 
ved inscriptions. a es : Se Ge aye: 

On the front panel of the unit K 1-0 ‘the plug comnootor 
We2, control potentioneter MVC, mond toring jacks ES, acc, | 
MVC and swithe- BI are mounted, Thexe are the following | 
plygs too: | co 

“Te Output to the unit K1~6M $24 . - a & 

2. Output to the unit K1-9M c)23 . | 3 
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4e “trobe input oecu the unit. K1~ou 22, 


The unit chassis is divided with a orosepiecephiolt, se~ 


e 
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On one side of the chassis IFA stages end the second 
detector and video-anplifier stages (to the unit K1-6i), 
which are separated with a shield are placed in line, | 

Qn other side of the chassis AGC stages, video-explifier | 
“tania (to the unit K1=9M) » filement ‘transformer and a | 

shicked compartment or the feeding filters are place. 

The mounting eleaynta are protected with a cover, fastae! 


ned with: screwse A guide etud, fixing the unit in the fra- 


mework compartment, 18 Located oa the rear side of the unit | 
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Unit chassis dimensiones are 285x135x49. ‘tubes, capa-' 


ae 


mounted from above. | . — 


| Tho main mounting elements aie: ‘ounces on the chassis: 
from below. The following potentionoters are praenened On. 
the: front panels 
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. Te Control *yHanasoxu NOICKA R12 ~ "search ange” R12.. | 
2e Cintrol "Ckopoots omcxa” R2% - "search speed” R21. 
Se Control "Hall pAxoHMe HAR ODETGEA" 23 - "accumlator 


voltage* R236 , | 
4. Control “HAYaMS Noncka ° R53 - “search starting® R53. 


Ae Ne a ee 


a a ee 


The plug connector t4, UHF plugs $22, 423, $25 and 
monitoring Jacks "strobe" and “accumniator voltage” axa 
mounted on the front panel. , - 

The mounting side of the unit is protected with @ eovo: 


which is screwed to the side walls ef the chassis. 





ite Unit K1=-1C2 


Two plug connectors 9 and 3-35 and the output voltage 
control potentiometers are located on the unit front panel 


The plug connecter i-9 receives all tho voltagte, pro= 
wucea by the unit. Thu same cable feeds the voltage “~ INe 


the motorenlternator wA-50Mi to the blyé connce. 
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“itors (type “OTM end K6C-MH), relays PC-15 and PCi=2, | ; 
delay lino, type BN~4<720-001 pulse transformers ato. aro | 
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ll potentioue ters have engraved inscriptions. | 
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ring of ‘the rectified. vpltages, = 
A chassis is fastened perpendicularly to the unit freat . 
panel. All the unit components: tubes, Capacitors, Feoscsox: | 
and ohokes are located on this chassié. The tubes are: ae 
tened by means of special tube-holders. 5 ee 
‘The unit frame has Meshape ribs, which snadeevapptic ae 

te regidity. ee 





eae | 12. Unit K-14 


The antenna i6 an open ond of the waveguide, (13234 7 “WJ 

Es 

cross-section), corness of which are cut off sinmetricalty. [ 
A metal rod. (6 5 am) is iocated in tho outlet hole of the 








waveguide perptndicularly to its wide walls. ‘Sip betwoen thoi | 
edge. and the rod axis is 10,5 mme The antenna feeding is ' 





earried 0 out by means of a coaxial lead, one end of which: i | 






| ends with the exoiter and other one ends with a standard ij 
~ . ‘ 






56 ohon UHF plug for the cable PK-47, 
There ds a hole in the wide wall of the waveguide. The 






hole ensures access to the exciter. 






i360 Unit K1~12BP 


The unit X1~-12MP is a hermetically sealed instrument. | E 





The sealing is necessary to ensure normal pressure within 






TLE the unit, when it is elevated at an altitude. Shen the prose : 






ps, a breakage ‘4s possible: the unit max.voltage is 
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The plug connector il! -35 is to be used only for monito- . | 
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‘fastened: ¢ 


a rolays TC=13 and P3C<6 and tube sockets’ are fastened on 





v — | | 
ithin the unit housing the following components oe 
UHF generator Chamber, two UF plugs, sealed plag ecxm20- 1 
tor. The UAF plug $28 serves for the unit k1-12P. tz? ~n3- ; 
ring, other plug P31 serves for Un cable conssoties, a I 
cable is Connedted to the Ki-14 radiating antonna) 
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plug coancctor WS feeds Voltages, necessary for. ths al 
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The Capacitors, pulse transformers, rowor tronsforccr; t 
the chassis. “ag oo af 
The unit cover is fastened with 6 screws, which are OT 
screwed in the unit honsing. To ensure scaling 2 rubler ; 
rings are glued in the unit housing, leather gaskets end | 1 
{ 
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13. Unit Ki=9 3M | : 
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or 


rubber gaskets Bu-15 are put on the plugs, | 


The unit is a flat, rectangular box having reaovctle. 
top cover. All mounting eloments are plesed inside. tha 
unit. Plug conneotors, variable resistors and Suitones | | 


H 
are placed’ on the lateral walls. a q 
Some plug conneotors are manufactures as a ‘cable 102d," 1 


i} 
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they are fastened at the ends of short cables,caich co Gh 
out of the box through bushings. Variable resister exes | 
are mounted on the top wall and have sorewedriver alors, - | { 
Each resistor has engraved inscription, which indieates 
motor-alternutors and voltage to be controlled. " i 
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The switches BI,32 and B3 are mounted on the bottom 
wall and have marks, oorresponding to switching on or 

: switching off of the motor-alternators or unite. 

iy | | All the bunched connecting wires, relays and filament 

transformers are loeated on the box bottom. 


The fuse plate is placed in the upper part of the box; 





two mounting panels are ‘Located below. The box is protected 
from above with a top, covers having a Little hateh against 
the fuse piety 
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| AeMe e amplitude modulation 
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